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SAKKAKA 



4jLua. (j cjI j\ jiJI jliJjlj Mill J^k Jx. al»ll I SocLtLo ^ ^1"^ II IjA (j-o ixtuLuSlI 4-iLiJI ,jl Jx jj^tlll \ 

.^n~~* II (j 4^jLiII Jx. £jJ£.Luj ^jjJIj , 4-1-0 j-lJI 
(jl j Ijj-oJjlII j-i's a") 1 1 <Ua-gAa i .NlUII , . ,.,"< . ^j| Jx. J-ojJI J'li. ^ SLtaJI (^J-o - LajJI 4_ijljn"i ml Ijj-o Jx. u<l*ll Y 

^1" Tt ,,.^1 oljL^-Q d * 0 Cjl^K nil I Ja. oljL^-Q 4_LOJJ J_C jLolc^Ll (ill 4 JjJ J Ml'l ll^g 4_3l11Lj ^JJ-oJsl aJjlIII I ^_tujLo_i 

JjiSj ijl^j^Jlj 4-mjaLiilj iJjjjiJI er^-i^*^' f \3 "'* f-^*-^ls lP' 1 ^'' p i— iaII ml a Ij^j mlj ijilvillj 

^ -'-Ujll oljLajjIlj 4 U ,VNI jA. j^jjlUI (J| iiLi^L ta,K -Jjl jljjua| (j 4aCj '<\allj i,Jj_>i.S!l c-ljl 

tLmjj j ^alaJI a in* II jj i ^)"*^ (STS)gjHa I jj I '^j [jJ^jJlj a La II £)U 4ja^L*JJ 4_Lal_£i ^Jj a ' Y 
3 '7jlj'-^" II CjIjJ^I a.1 ml JLi^. JliiJI ^[jJI t-S j-^" II uj'liiJI 4-u)jLa-o Jx. jj£ >JI JjiiLua^L 'J-^-ll ^-ala 1 1 

■ Lfl^l n If j^jiu j I niljj j pi l i^LljJI aLaJI 4_uLa-j| pL&LaJil 4 inn £ 

ita,llU SAuJI ijljl I »l iA.* ZhXJii SilflJJ i_i'jJaJI i -jj" 0 

i j -"^ llj J i i^-il a" II jjc J< illj <4 i nU II CiljLg-U d I i a" II JjjIjJa I a j iijjiil pi i miLujI Jx il ^"<-Nll "\ 

t^K nil I J^j £>a -II uj-iJLuIj iaLxJI [jjLiilj a I ts\ a 1 1 jl__>j| J| ^Lijj a.1 n"ife*jli li^J .Sl'll . ,U" II ^c. j\-a2Si\j 

.La ^^X. CjI l i^iLjJI SjLa jajH (_5^l 4-1-ujLjj*^II a" II JpljJa ^ 

L^J ^-ojJajj la laa rt j I g '"Jj |j Lg-fll J fel ^jlajj 4-a ja n I g ** q 4_lajljrLo^ 4-LqK"i n CjI^^^ J| ujIj^-II a * ■"°* ^ 

■ ■!! I ^ '■' *j jj (j-Q ' fl 1^ II (J^j^jJ (J| 4 n ma t4 *j '1-^ Agilj 4_u^jl1I 4_iJJLj L^_i SjjI^JI C)La IU llj 

Sjlil (_>^>_>c (j^-jjj i_yj^ (_gj"i"> I 4AxuLiu"i!l 5j^-aJLi Sj^-j o^jj^ (j^J^ '^JJ 'p ' L ^> u olj^ 

(jjJIj 4-i1ojl1I SLtaJlj ^^^'ill jl _jiL iaj_^ll Jjl jjj ,_jJ-!l 4 la Si i*j I > j ■ toJI J| J j ^j-o 4j^JjJI 

.^^jia^il Jalijjj ij^jjLsLiJI JaJiJI Jx. J^Jjj a (] j " iijjijl ^Jj^^iJI ^^cljjj i_i^LiaJJ 4 ° I" a 1 1 uliljiaJI i_i mLlJ 
'T'^** I ^ *l r 'T'l * *j A " ^ rt -4fjT^ qj ,~.l J ^ ".^ .^11 Jl q I 4j^ol i J*^ ij a 1 2 I rt< ^ ^ 

^jjJI j a-LaLidl JjLjjj 4x.jYin JjLujlo J o i" "i j «,2)JjLaj» jlij (JJJjJ ^(j~i'iJJ J^ <j' (j'^?^- 

4r^Ti a Jjl mi n J n i7i"i 4-oLc (jjjLajj Sj^-^JLi SjjI^JI Cal q iLuJIj a-iALail JjLHj Sj^jil ^^-^ I o * Sj^j J^ 

.So^^jJI s>ji5> j ujJLkJI L^ujjj ^jlll oljLgilj ajjilill Js. 

.4jlj^ ij i_JLkJI L^ujjJ jjill oljL^ilj a-liSiLail ^in^. J n au 4-oLc oljLlIi-Ll ujtlill ^fl'i'i I ^ 









A» 


-^ij^J'i f^ 11 




AO 


.isj^a_aJlj ^^Jl J£J riiK II AaLmaJI 


1 


A<\ 


-^ij^J'i f f^* 




<\t 


.SjjUI aJjLjuj 




^•0 


.Saa^jJI j^LLo 







(Jjtt SjajJI) iaLt jjjUu 


•a 


^A 


^IjJ jLiia.l 






j*a3l ^^'ij j-«-Q-">M J j»~ j^jVl j^jji 1£ j-^J j5 £5La ^Aius clgj 4^>1>J\ jj\ 
AjoUI ^L*^-V\ ^>ilj^J ^-'-^j ; iS*^ j-JuJl Igj J-yaJLi j .dUi j^s- jl ^i-ujl jl 

jjl ^\ iL-Iji ^ ISCilSCuJl ^L—L-Vl aJLuJI jls di3JJ c IgAt- AjthkJl ^^31 ot jJSW ill? 

15CjlSC^jl -^-f- ij jii3l c*xl ajsUM ^»1^>-Vl j^jj^j a5^j>J a^U<3\ 

Staf/'cs (^Knlli.tVI 
Dynamics (^)lSLtaLujJI 

5$^j>J1 ^Jl^j) 4^ju^31 a$^j>J\ j^Uai- ^ <Ls>J> Kinematics 1£jU~£JI i^M 

^ji3\ jJIj ^ytj Kinetics 1£jLj£)I j c(l^3 ^^Jl ij^ii3 j^jjc^^ jji W»j 

.(^jijjl jl j>- <L*s>o Xs- oilsol JUa\ j^^-oJ lS*^ tj\) AjoLJI 4iaiJ\ ISColSwi 

5iaj\ j^Jl oU^>Jl \jl>- iJ^p j^i j ^s*i\ Rigid Bodies ^~^>^ 15Cj15w> 



c 45^pJl f.Uj'1 Ig^lxS' j^i Jo Jj jl olo^*j>- Igj -^>^J jl jlS' j^pl j^iXj aJuSsJI 

j^ip 'ijJuJl IgJ ^1 ^L*j>-Sh ^ (Elasticity 4jjj^J\) JJCixJJ 4L!iM ^L*j>-Sh 15Cj15w> 

oi jjy> ^1 ^L^>-Vl Plasticity djjjiM Lol cl^LSCiJ Juo aJl^VI laiUul j l^lSCi ^\ 

F/u/d Mechanics ,9^-" l<, *' l<,J * 

^■»..'c>.» j S jjj^^ (■•• 'CjIjIc- 'lPI^-" 1 ) ^^^^^ L^Lul ij-d-M ISColSwi J»>-1 

{Biomechanics 2Lj$-cfcJt lSLut5Li»lt 

oUjISOi ISCjISwi JA>jj J^-ij c <U>J1 oUSlSsJl ^Js* ^LSCjlSCaJl j_pLJJ ^i-a." ^a> 

c dU^Ji 4*-L^> ^3 £j\ jd\ lSCjl£Lt«_J 'JJ.'.^J Oi jJL>J\ jl 4-Ji\ j^l ISC^aLjjJlj c(c-lyilpVl) 

.iailijl oVj^>Jl oJut j^Lp ijS' f-LyiipVl jSCiJ Silf-lj j^j J^~° ^ IjUoI iJLa jl US' 

c 4JLjw oL*«jU>^J 4jI*w*i15' ^UiJl^tiJj c ^_*lflj\ f-\Jll>-\ 



4-a\jdl I y£\j2ii\j <^UJl ^s>^\j AjoLJl A^UJl iXjlSwJI £^dl lJU& J iJ*J^ ^J-*"J 

4-ol^l jjfcljlajl j^i aLJu« j-^' ^1j Aij Jl>J1 O^U«Jl j-^SCj Aw«1p eJk^-lS l^xiyaj dijij c AS^pJJ 
Jaj A^>-j jj jSCj' Jlj J^^" <U.«^U 4fljjtJ\ ^Ap jjlaj Jl J^^-J uPjHJ Lu)W J ^1 

^Lj^I oUiaxJ aUjjJjM jj*a*M J (ISCjIi^I) ^L^>-Vl jljj^ a^UM a— ljjJ\ oIju jij 

jj3 ^S^Z>j\ ololj^J jlSj (la j-i-j JjUH ^ jX^Jlj 4>1 j^J 4*9 \ j^^) cJjJl lJu& J iUa-^Jl 
4£-L*2j ^L^Vlj 4pL*fljMj Sjl>dlj JilJl J A^g'.ll ^) Jj jLs JuaU dUi Jou Cj1Ju9 liwiljjJl Lai 

: jj j-^SCJl L*)l ^[ISwiUjjJI ^Jip j-^L; <y (^^^jjJl J-v^l *^ ji j c'LSCii]! oliLi^Vlj 4>Ju>Sh 

.(WW- M 1 Y ) ^"^J J^-lj ( > ni Y - \oM) JUU-^JUU- 

i^_)L^>- J).'.:^" J-S- C^JL) (JjJlj clSCjlSwJl ^9 Ajub^l (3 jlaM Jjl^"" OlJo jJLf- ,j-aLt5! j Jj 

J^l ^Ul ^Ia^L 4j.ajl.JI J >J1 J\ AiU^U) aJl^L^I oSaUJl J»j >lS3t j J^teJI 

cJl>Jl d*9j5l (^>- AjcJla C-JljLa (^Ij cllsL-alijjJl JjLu^s ( j*e Jjjjdl J*- J (HSl>- £-^-^1 

.(NANY- SVn) ^Sl (WAr- WW)^~Jb j^^l^UJl oUol Jl dUi^y J^wJt 

(N *\ Y > - ^A^v) ^jiC^jS^L^j ^-jji ^L«J\ s^ixJI J^50\ olS ^Lj>Sh ISCjlSL* ^iJ jij 
^«jjJl ^Jl*13 jl5j c ^j^j 4>lii)l 4lTpJl J 4^L«1 oliLixS'L c^*>- 

.4ujSC^jj^>J\ oJ^>-Vl 4j jiaj jj jlaij jjLJl J jj^ JJ 5 0 _ ^ A*\V) ^3 jS' 

General relativity theory 2UbJI 2Lu (intl 2UjIaJUl 

: p-Lj J 4^L«Vl ol>Jda^i<JL) W rv^LiJl J^a j^xSCjl O^lf- jjll^JoV 4^4jJ\ 4j jl-j>U 

j jiJl J f-L^ijl f-U J-ij 4j jliJl f-Lj J-JlM J 4^jj 4l5j CJJo-1 C*f>- .49liJ\j AJuSvJl jLajJl c jlSCjl 
V * * oJ-J A^Sli Cols' ASCjlSd^Jl 4j jiiljl C-J J^-j o^a JjV La^-ij XS' j-i-*!l 

Cl*9^)l ^£jLaj .4^-*J 4$^pJ\ |_p jL) C > Cu> c^^jJ 4$^pJ\ Lyi^*^ ^ ^.J^ C^ali 

jl JoO 1 <X»~^A iLji jlSCjlj jLajJl C-Jlso-J . jl$Ca j^f- ji-T Jju Jl ciJ->^J Aj^S' ^ j-Jo 



t 



ajoUJI Cj^f-las)! cJL«p >i**>- 4j jlc'.U jl5%U j^iM J^-° ^ 

.4^ol>J\ ol^-^oj f-li^Jl i^jJiJl (Jio «Ui^5^j jjal^jli) f-l^ajl^j 

x Quantum mechanics pS2\ ISLutSLoa 

^dl-3y?a j^laJ ^U^-^Jl «U^l>Jlj <^<M.t^J»Jl «U^sl>Jl j j^> C-J»uO jJ_J oL*~«*>J\j SjjJl ^jl^a 

Femtosecon 2Lu£ 

dUij c^u^aM f-L^$Cj i^3jjjt<Jl ap( ^2>-l c^iji ^jja Jj jj j.^i.oJ 1 ^Jl*M (j-^-*-* ^ ^ * 

\ c l ^-!>^ 0 ^ ij^"^ ^J^.j'T' ^U-^J (J-Ujl Sj^ai jj^S ol^a*j ^l-^l^U j^^J^^ AsLlxS'l 

ol^j j^Jl l^SU^Jl |_y*5j l^JiVj Jclo olli j^Jl jiy^> i^ij 'Sju ji ola^sl oli ^^Sj 
C^Uiio ^IJki^L-dj Xs- 4-JL^*SCj\ O^AplaxJl 4IpLaj ^j^Jl J»-JuM jlSCo^l; c ^ 

^Lu>-o <l^Sj^ SjoA>- *L^jj«o C-Aiw^j j-Ji>jl cj^j 



0 




d * i,M -v H ^j^jLja i a %<~K\ Lq^ d_i_toLto"il1 l^_ijl^_i-<J1 (j_ij1^Ji j^" J ■ td_i_(^L)^Jl d_fljl_*_a ^fl jLatMl «^a.jLi a 6jtj m jl 

,,-.1 ,^,^,11 CjL^-iI ^ ^jl^ La£ < d<^-v |J 4 ,1 „Xl a'W c^jLx-oJI i a uu£| ij J-nal fllll i_jl ma ^jljl Lq^ i a mil ^1^>^^1 L? i£. 4 5 > Up 

ikfl 4o ,„UII iuiLJI ^jLlJI v 1 ^ p^AV f U 

sLoj_£Ls (JX- ouJI j^j^-LJ Jl^jal (j-°J) ^WYV ^Ix. (_j^J .^** q 11 I jib ^^i jjlaj) l^J^ i— t P.' ^ W* 0 ^Ix. Ijlla ij 45LLa cGaJjQ JJlj 

e-Lailo Si ^ If. au u cjAaJlj pAaJl (j-u i Jl ^-laLaj ^ lc p."^ 11 ^ijl^a. ^ ,,io\ I l^jjl 0 *' jS Ij i^JLaJJ I^J-il i fl iS a Icl Q '"1" 

.g^-oLal jlj-tAj"il1 ^Jjl-o a ua * H d 5 >5-v 11 U >-v ^ ta-mJJJ Lojjj iSjLaJl ^1 



^ «U«j^ La oLiJaj t-^j-^J "^P" 



: jl ^lfi I^jLs i^UaJI 

.<ajLJI ^LiJl o1j^-j 



ji jJjiaJI j« Sj^jJI 



''J; 



ji^aJl (J ijsLlJI Jl _jlsVl ^-LiJ 

— ipLJl — . . .) j^^Jl (.r 1 ^ olJu-j 
t(iJlj j^-iJl — — 5_J LsJ I — iaJSjJl 

.Lj^o ii%Jl i^-ljjj (...- aIj^- - 



1 




Resolving force 




Statics 




force Component 




Force 


a jS 


equilibrium of a body 




Rigid body 




triangle of forces 




Gravitation force 


JilixJl 5 y 


lami's rule 




acceleration of gravity 




Equilibrium of rigid body 


lj*»\>- ^~->- b\y\ - 


Newton 






smooth plane 




Dyne 






inclined smooth plane 




Kilogram weight 




c'^A^ J* 5 


centre of gravity 




Gram weight 










Line of action of the force 





Scientific calculatori^JLp <L^U- <U1 7 
Graphical computer programs^ j^UJJ j^j ' 



(j^BJI tiiila ojxLc 



(j-iJjaLslo (joi^bul JxbJJI tj.u39.bm (JaisLljI ^ JjdaUl 

( ' ' ' 



ij9i oax 









V 



Forces 




O 



Scalor i_-UJl <L*£J| 

Vector ig^Jl S_«i^l 
^1 SiUi^lli LjaUuL iJs^jj 

. . . t S*j«Jl j 



.d^>cuJl 4^«53lj 4^La31 



Force 1 394ft 



(kg.wt) ^jLSOi J2S ji (N) jjjJI ^ ISCjlOl 



MA- 



\ 



r 



( v ) (d\)io^ j^jLiJU) 



.*lw>-jL>- J-ol C-S-fct lil 6 jji <lL£*Sj JajiXs-sj j^jJl p-s^^t]! ^-Utll p. . T ail — ^ 

ilaiLJl ^L-f^l ^jjorj (j^jMl jl ' p—^^ (j^J^I Ljjbf jlJLio ^ (jj_jJl jl) JiliJl 3^4 -T 

S~jjixJl i«-aJl_j I ^Ja~« ^^Ip jp-^ jLSsrf j^o j>L~>-!>U ^pJl is _jjs™!l ib>tP i»-5 ejik?«j_j L» 



fO-LsgJJ ■ "Q ■" 



Ql ^ I k\ k-\ q I I 
Q I J I J I J ■ J \ 1 1 



Force o js < 

Resultant ^JLa-i i 

Rigid body t^* 1 ^ f* - *^ ^ 

Gravitation force JSliXJl 3 ^3 4 

jst-l is jJLJl iUtP 4 

Acceleration of gravity 
Newton ^ j~j 4 
Dyne ^jb 4 

Kilogram weight ^ j>- J-^ ^ 
■Gram weight aI ^ JJij < 



JjLujcjJIq 

Scientific calculator 




^J-^J ^^^^ ^ 



Graphical programs 
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polar angle iJaiJl ijl^Jl ^ t 




0) J£i 



o jJil! aL>Jl : Loll 

f O^s- [ 4j>laa3\j aLLJ 

j (^_~-L« j ^lJUj)(43jl£>) 1 1 ^ 1 1 1 
^ jD i^?*""*-^ ' <3 e_^l al>ol a^*u31 al>ol 

.(0 t J) ^J^^ 5^1aa)l sjj^aM ^^Lp iw-^oj 



l5 



SjJjJ! ilaij 

Jjjj jjSCw j <. J 'J^ j-j'^> Aiaiij JlP silp f Alaiij 3, Ja-u l( ^ ) J-^J* ^ 

i3 SjiiJl J^P Jaio ( ^ ) J^w ^ f j^^j SjiJl J^p Jai- ( Y) 
■ Ifr&Uo'^ ^jl j-Jlj L&j-JIj 4 lVa" , > jUl ^.JL ' ^Jl JajJl jjs 3ji3l JaP Jai- jl ^1 

^3 jjjj 4jLy2>va 'eyi t eJ^>-lj 4jaij ^5 ^lp ^jjJj^ 01?^ 

L*uXjfc Jiwj jtjiM Aj ^jjjj" ^.Ul j^j'Ul j_^io ^J^'- t^S'.M 
.4^5 jj Jjl>vl« j.nly^C ^jjjjl jj^j'l^; ^h*s^\ ^j^j^* ^laL 

^ ^ 4 ^ 

(GeoGebra) jj *' 








u 




— U 
















• 




— ^ 


















\ 












































/ 0 












- r 


- Y 


- \ 










• 





0 \r. = ( VJ t\)O' 



t5 j** 



r 



i = 



l_SLul_Lu,Vt 



■-?* J A^j-j-tJl 4.a-JiX>^a J l 4 nWat U dlld v (J t ^li J^jiO I 4L*25>va j j£^3 



n- = \ • • xr,i 



c ^ y 



■r 



.°VV /of //of l^/Li 4j jlj N J *ja*^3JJ' 

^j^U- ^~ j- 0 ^ jl jjjj v 1 ^ ' \& j-^j^ ^as-vo i^>oJ ^ (GeoGebra) ^jJ-cu-I 

.(3 j-iJl JU^i A • el>Jl ^9 J-oj^j (j^p o * * = rl J ' (3 j-i)l also I J-«j<jj (jjj^ £* * = ^Jj 

The resultant of two force meeting at apoint analytically : 1 iIUaj <ibaj ^ jjjaa'itLa jjj ilua^a jl-^-il 



o 



LJI Sjlp15 






^y&Uol j-j ^iJ^l j-»L5 jlj (j) iiaaj ^8 jlxJ^Ala jljjS r ii ' N i3 jl J^j^ 



t 4l*2s>uJI JLJ J jlj r J ' \li J^iaJ v -5 ' f J 0^ ^H* (li) j^J^ 

' \l3 j^j^ <d*25^ eUolj jljJLa iUo^jSCaJ ^»UJl SAP15 4^,lji 



k-^jjJl j^jU- £ c r j ' N i3 iija)l _^joUw £. c r ij 

Jlio #^ 

U (g"l jljJLa A>-jl • 1° U^j&L>ol J^j 4j jljMj ^Ji^ 4 ^laaj jl JjJ Cyj£ ~Y~\T 4 V Lj&jlJuLa jljjS (J) 

. l ^Jj s $\ Sj2)l W 1 ^ 0 ^.jljj 



°io T\ r x r x v + v (T\r) + v (r)V = ^ 



r o 



x r V u+ ^A + < \ 
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°n "rr "ot = (s>\)^ : jli aft I ^!^u-L»j 

.4j jljjl eApli 



C 



,5^ 



o vr 



JaJ j! Q 

jljJLa Jcs-jl . 1« ^jL*J L^fe&Wol j*J 4j jl^pl ^-oLa 4laij ^3 jl jJjp j-!_J-^ "I c \ * LjfcjljJLa j\5j3 

.^JjVl BjiiJl (J^ l^La 4j jljj U^Uas^a 

:a*ftl Cj^L>J! ^ r J <. N J j^J al./i->ca al>cJl j jl-lla -b>- jl l^iili jiSni 

. jljJLjl ^ j-Jj jL*Jla jtajjjM Ojl^ lil^ " Y .j-Jj^aUda jtajilM OjO I " \ 

jiio ^5!) 

. U^JUj 4j jl_pl j-"^J ,jJ_a^ ^ = vL? ' (j^J^ 0 = \ L? ' 



0' l5 



l_SLul_Lu,Vt 



^(3 . 



3 -\v / rrl^ = ( r _a\) ^. 




^c3 



o>j£ n = u« n x n-\ x v + + r (Nn)V = 2 -"■ 

:dr)Li CjJJL\ 

IsU-J^I j^il ^ j J^*J' J»>- L«_^J jlJ c~»lS" lil - ^ 

.4ly£i>«JJ ^^dlajJl 4^Jj)U ojj& ^3 (_f a -^'J 

4l^a>«Jl i\j>o^ j ^9 j^u^jcJLj \ - = i^ta- jj^J aJU-JI sJua ^9 ^ 

.4l*25>«l) jJL^aJl «wJj]U 4)1>J1 s ijs £ ^^o^Jj c IjljJLa 
.^jj^j V < i jj-jjiiM 4ly£i>v<J ^ jJcyflJlj ^olfijjl j^Xo^JiM Jo-jl IcJliU 

°\r- b-ixjxv + v (i) + r J = r ("f\i) .-. 



\3 
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'tot 



CPs? A = <3 U^j • = (a - J) (i + ii) iS> ' = rr - & - r ^3 •'• 

-J- r ^ = -alii : jjjlaJl j»JL>J^j £. ' i5 /^j 4j jlyM iUo^ 

N U> U- X £ 



= -all? .'. 



i^liJl *>?U >i.T J^. 

— = — rl *^ :iw^>Jl j ^jli ^»Jc>vL«j 2, ' (3 ^ jl_P^ i ^ >5j ^ 

TV 1 • 
\r- U- *' 

.(3 lasjljJLa sjjjJl J^p Ja>- j^jlf- to l^Li <b jljj 4l*as>voJl J^P Ja>- jlS' 

V u >> ■«!■>- ^ikf- SjS j^j'o iJj-CO yNy 

^jL*Ji r (3 ' \»3 ' ~J 1 *Jw23"v« *Sj>w3 ^fy 

(JjL«*J 4iiflj ^jj j'cUJ^la ^JjJ 1 t 1 Lj&jljJLa j^Jai 4l*2s>v<J ^f.'i^K^ 4^JjJl ^Ty 

^ jL_) diaSj ^3 jllj^Jla ^JoJ ^ 4 0 LjsjljJLa •scusl^vj ^ jJl^sM 4^wJjJl yty 

(JjLuJ I n Q~A jljJLa jU "1 • I n Q '. . t 4j jljM j-Li jlS' 13U ju^ai' JojJ V c V ^Qy 

:SUaxoJI -.1 <i ^Vl j » « j ■> 3 -v .-v , ^ll 4_)L^vfl 

.^jL«j' 1 « log'.. ) 4j J^l ^Uij j-Jj^j 0 ' V jljjjjjl 4l^S5>va jlj^a 

j^A© j^ V © o^ 1 © j^ r ® 

^jL*J Ug'. o ^Jjl^pl (_^l->5 jli ^Jj-j 0 U (j"l >va jl jJLaj (jJ^-j 1 c V LaJfcjljJLa jlj^S 



LSLuLOvVt 



^jL*J Ift (ji . I 4j jl_pl ^1^3 jlj j->_J*j 1 Lft^lL^aa^a jljJLaj j->^ 1 lagla jS' jlwXila c jll>jL*Jla 

°\o. © °\r. © °v © °r. CD 



I^jL^j* ^J^l SjilM jif- I o gxl yT>va J^a 4j jlj <w^»- jU jljJ^Ula jJjJ A c "\ jljjjjM OilS" 1S^ 

A© I e i v - ! 

.1 ft g"l y^?*>ya 

j-Li' -^>-j\i •^'S' ^ L^xLysl5>v4 jljJLa jlS' lil^ c Aj 4lajij ^9 jl ^jjj' .O A c \ 0 LjfcjljJLa jlij9 

U (g'A jl JjLa jlS"" 1SU c W • U>fl'«. t Aj jl_pl ^Uij 4jiU sdajij ^9 jl jjj^j 3 ' A Uj&jI JJL* jlj^9 

• 3 jl-Xila -^>-jl9 j"L?^ ~^"~V3 

J^j Ift^vl^-s^a sUol jlS' liU WO Ift^lu -4_> j \ j-Uij 4jiU Alaiij ^ jl jjjj jjj-j 3 ' £ UjfcjljJLa jljj9 

4ji jaP lo^xL^as-va Ojl^ lil^ c \ V • Iftg'. .i 4j jl_pl (_^l^3j 4jiU dlailj ^3 jl jj^y jjj^j l3 ' ^ IaAj!- 1 ^ jl5j3 

■ l3 jlAia *^-jl -^Jj^^ 'J^^ 

Jcs-jli . jjj-j i^J^ 1 . In^'-'l^ - ^ jl-XiLa jlS" lilj SjiU rflajij ^ jl ^jjj jjj*3 "^"Vij ' l3 1*aj1jJI« jl^jS 

.j-JjJiM j^j'lA j^> '^>j\ji\ 

jljJLa -^>-jl — — ^jL*J Iftjj'. tJ 4j jljJl ^Uj iw^>-J 'H^^ 0 ^iaij ^9 jl ^ 0 ' ^ UkAjl-XiLa jl3ji 

.^jJj^Jl 6jjj]l JlP ^ijlj e/"^J l-o^U^ 5 ^- 0 

jljjjj]! oif-l^iJ lil^j \V< l^La 5->,jlj 1 0 (j '« « ; jl j-*z>o ^>S .Jl> (3 log^ JS' jl-XiLa jljjjL»Jia jl^j5 

■ 3 jljJLa -^f-jl -(^J^l ^JljJl jP ^5^5'. O \ \ jljJlftJ lft|j"l^->va Oilj "1 • I ft . ) 4j jl__pl (J - ^ ^^slj 

"1 • el>Jl ^3 i*jli)l J-«j«JJ 3 j-^^ slsol ^ (_j5jVl J^ju ' Alaiij jl jjjj ^j> 5 5'.0 3 ' ^ IaAjIjJL* jlijS 



7^ 
J I tSj_2Jl 



^3 _^->3d ^"K*'**^ J-*-^ jl 4l^a>«Jl jljJLaj i3 jl-*-*!- 4 Jo-_j1 .iwJ^jJl <-i^s- 

.{jjJli\ 

lil^j .jjjjj TVV U gXl jljJLaj \ V • l^uLS 4j jlj La^JLo jl jj*2>6j 4jiU diaflj ^ jl jJjp O^J^ f(3 ' \(3 

. r l3 ' \l3 j-° -^J^ "(j^J^ ^ ijj^** 0 . ^U^""^ jljJLa jlj "I * U^'.^i 4j jl_pl 

^jjj^fl jIjJIo jj iJliJl j!jJL« v_ipj^5 lil^ <. U ^ jl ^jjj ^j^S'.Cj 3^ ' 3 UjssjIjJw jljjS 

. j^JjilJl j^s jS' jljJLa -^>-jl .^>s5'.0 1 |^jL*J 4i^25>«Jl jljJLa jlj Lj&1j^»4 
4j jljM ^1*3 j-*J lS|j c _fls Ufl'..t (J""^* 0^ ^ ft g^i jljJLaj (J <■ IftJfcjljJLa jljjS 

.(3 ' ^ j-« -^-J^ ->wiyajJl j Jl^ ( j«a&j L^xL^as-va jljJU jU (_&- \A> ) O^-v^slj 

^jL*j U jlJJLaj ^ l^uLi 4j jlj U '. . ; jl j^asoj ^Jib 4laaj jl j^>j3 3^ ' 3 
•0 " f 1 ) <3 ~*~V liJ^i 5i^>«Jl jlJJU jU ((J - °V) U^-o 4j jtjJl ^LS jl5 1S|j (\ + ^) J 



liL=^UijicJi 

r + f 



Y^V 2. ^-^j' aJl^>v«J1 jU N /j_J «l>Jl j-*S>1p lil^ c jJj^ 2- ^J 1 -^ 25 ^ 3 jIjJLjj ^lajij jll*3^ll« jlj^S ' \\5 

. j-jjjjjl j^J 4j jljJl (J*^ -^>"jl -(^J^^ 4ly£i>vjl ^Js- (^ijAp eWo\ ^jSj jjj;j 

el>Jl j^s- Xs- (_a - ^ ♦ ) Us Je>-jl *j -a Ui Jv^-jl " Y 
.4JLLJ1 3jia>Jl j^ 3 = y^J = \lf 0^ 

.^/^ t\s>o\ ^j*S^£- Ajoj r ^ c ^ j^JjiJl 4i^i>va 4i^25>v«Jl jljJLa j ^jjli ^ljJ>sl^U -X^-j! " ^ 
.4iLJl Cjli!il>i3l j* d\)S ^1-1 ?jJji3l j^j Aj jljJl j-Li ^^d^ y " = li 0^ ^llSL-il di^SCaJ -0 



>0 



Forces resolution 




• jr~° jijw ^^jaI^lj! 

Resolution of a force into two components 

l^LL>o il £ 4l*2s>vjl A>CLa '.(\) J^~i j^ 

j^J 2. ^ V 1 ^' r-* ' i-* jAjO 

(^^Us^l (jj,! ^ ^1 y- ^) 

C r<3 





Jlio ^ 

^ X — X 

c 1 • jxXj jl_^J SjilM sUol j!^-aJ jjj-j N V l&jljJLa Sj3 JJls- (V) 




jjjJA,VAH ~ 
\-,VoA<\ ~ 



^ rl3 N j 



Ql ^ I k\ y\ q I I 
Q I ilil J I J \ 1 1 



force Component 3 j3 <L£ y> 4 
triangle of forces <_£ j$ liJia 4 
centre of gravity JJij jS"^ 4 



Olq^lJI 




A *\\ 4 *V 1 Q 4 4 t"4*4 








°Ao---^^ 







9 

© 



.j 4p;'alU 4X)lJj 4laiij JjLu^J ll^lj J-a-xJ Asil&j (j^J Y * ) JJ^aM 5a3 J^aj 
:^jL) las' jj^jJjtaJl jj^LsJl ^yfcLsol 0J_9^ A>via Jlso 



. A ' \ 



villi 



W- U- Aol>- AoU- 

Ao U w 

-x T • = 



.iiJljL>-j jJLs ?U2sl ^JljuJI J^>Jl U.UP jjj^ 4-S^-a jljJLd £3a£> \s\aJ ?°0 

► :J.lUIJiajl© 

SjiiM J^P Jai- ^> ^ItAi sUo\ ^ _^~^J (^s^ 3 *^ sUoVl 

.°1A l^-u Ls 4j jlj 

Resolution of a force into two perpendicular components £y£ Ju»\juj» ^cfcl^jt ^ 3 jj9 ^^JbeJ 

OjlSj jjUxJl J5^1 ^ US' (j) AjiU AiaJjj ^ 9 Cj>J>\ 

^1 aJIsJI alas Jjjj £^A*i»Sh ^ jl jia jU t _a U\-,LS h jljj ^ 





c 



' Is- _a Us- 



1- U _aU- 



l_SLul_Lu,V( 




Jlio (^) 

^a £m*2J LjfclJc»4 jjJ-aLula j^ftlsol jjj^j ^A l&jljJLa S^S Jl>- (J) 

J-J'-O 

N<3 



j^j^ = y x \A = °V b>- \A 



■CfJi> 



x \A 



1- U \A 



Inclined Plane «JjUit i£ j?" '"«t1 

jSLiJU ^isj^ jjs US' ti« jJbw 4->jljj ^S**if ) ( _^* Jt^; j-* J^^' (^^s~~«Jl 

rfiL^JU J~a ia>- J jia! Uj^j j 

<. (^) asLuJU JjUJI ^k.Jl ^Vajjlj 

J\j LS a&\ { Js- ^ jl^Jl J^s jlj 
.-^ = _aU- jli 

.((3) lfl5jljJLa -^Vl 4j jl ja Sj3 ^Jj>tl<*j (j) Ajjj ^»-^>- 

US' c^~l>J1 jjj J51 Ujb j jS>J (3) j\ c^L^^-^Jl ^*j^l -^^^ J-^ 1 -^ J^UJl ^Ai^o j 

jiio £j) 

. V • L>-Li 4j jljj ^yisVl (^U- J-^j j^- 4 * JjU ^ji-^a jjjJ 1 Ajjj ©) 

.4^Lc- ^ijsJiM slso^lj jI**uJJ J-^a J-^^ -ifl>- *L>Jl ^3 ^..K.-sdl jjj ^jl*5^a Jo-jl 

© ^ J^** 1 .Ji-Vj i^jI-lJiJ (J3ja*31 oUoVl ,y j-ajoj r 3 '^S^\j 







jJLslI Sk£j jUJl J\ iuJl 

. JliaJl J~_» ^^Lo <JlP 

ijjj J 25 ( ^ ) 
. IJL* '-fe* 

p-li^o k__*ai (Y) 

■ i A23I IJla 



ouiiJI gujiJI i>jjLqj tEaft 




Jji—J* ij j-i-^ eUol ^2 j- 4 

.jjjj ^ js__j" ^3j_iJi JL-iJl 

•jl^ = ri 'CHie = \J 

jl5j l^x^s- IxiS' jjs ^« c i o Laj&LuLa j-jj jlj [4** 





LSL.jL1u.VI 




or) J£Ji 



• o = || -3 1 1 : jji 

• ^>^ O = || rl3 || 




.iwJ^JJl JLoJi V • el>Jl ^ J-«jo ^jjj-j ~Y~\\ V L&jlJJLa sj3 1 

( 0 J-Sw y . jJaJ = JU-ijl eUol ^ 'ijjjJl <LS~jj* jljJLo ^ 

. io 4 V- j-^J jlj l^Jta jUcLyflj j^jfcl>ol Ig^uS^a -^-J^ .iob ^laaj ^9 ^Pjp ■> ' ' ^j^-^JLa tjS 
°V* L^—li ^Jj^j-! ^y^^^ (_s^ J^*J jjXaljws j-j&Uol ^ O W lajljJLa SJisi 6j3 jL>- 





fn. I y'i'i ui>9_uj 



The resultant ofcoplanar forces meeting at a point 



^jjjL>vi« ^.kI^^ (j^j'l^j ^»j-j^<J! ^^>i5^1 i^j^j^ jW'a' UL*ja& oix^ 



n i nil 



Resultant .iL^ziZ < 

Algebraic component 
Unitvector .iJc~j 4j>*ju i 



ll^wUA S A»-lj ^iaaj ^3 iLi^Ala ^ j3 SAP 4l*2s>va il^J^ dL£l«J J^S 

tJjaJLa j^"*"^ ^ ^ J^~*" l5* 





(Y) JSLi 




Scientific calculator 



^ +...+ rL 5 + vL 5 + ^ = I 
.dJl^la CjI SAP ^ jiiM SAP la) J);.;^" V\ jja 

(GeoGebra) ^ualj jj ^hViml 



l_SLul_Lu,Vt 







1 






















































































i 










































V 
















f 










— »> 


























r 













(geogebra) ^aU^j ^l»b>siwl 
^—jj ^LjLaJ ^ ^jjiM (jiskJ A£>-^«Jl 4^...'a,''..>i.<Jl ^bai\ 

.^jjjjJl JL-iJl el>ol 
V • eUol eJo-j V aJjIs ^ jJl -» J AswJl _£ j^s ^ y *j 

.J sJo-j 0 ,1A = 1 1 _a | || j- 0 

77?e resultant ofcoplanar forces meeting at apoint analytically 

0 i3 + + r t3 + r <3 + s <3 = £ = 0^ J" J ' iT J 

: j\i ^jXsUlJl j^j i^j ^W 5 ^ »j5 J^^J 

( r _a r i3 ' v- 35 ^ ri3) + 

( ^ .ii ( -o- b>- . J) + + 

(._a 1^.(3+ + r _a rL j + N _a nL j) = £. 

^ (._aU..(3+ + r _a rl j+ N _a nL j) + 

^ u ^ 1 ) + ^7 (^-»b^^.J i ) = T 

< ^- j ^ 




rr 



T 



o 



j 



^ v ^= 2- ciiJi j^JJ 

jiio ^) 

.(5 jiiJl e jjs 4ly£i5>va eUolj jlJJLa Jcs-jl 
\ X ' c 1 • c • ^ys 4..lVaM laUlj j ^j-j f\T c 0 < V <. 1 (J jjsi\ 




It 

X X 



x\ — v \ ^ 
= y.xrVr-|xo-|xr + i = 



|xrVr- T ^xo + y-xr+. = 
rVr = rVy-rVy+rV = 
j3jJi=nV= sx + i V = V + VV = £ jj^ij vV + "J 7 v - = f •*• 



x- 



°\X< = _a.\ 

^y&Uol j-j 4j jlj^ Ojl^ c^iaaj ^ jJj^ £ • 'V^VV * <. X • <. \ ' la ^Jiljw ^jdl 4j jX^Jl ^ jjjJl ^jJj 

4i3li3l j-jjii]! ^yfcUol j-jj ^* AiJliJlj iJliJl j^jjiiJl ^aUol j-jj "\* ■iJliJlj ^Jj^\ j-^j^ 

jilo ^ 



rr 




^ V.l^i + Vl^rVr + 0 vl^A + 0 r-b^rVi + °-l^r = 



-^xi-.xrVr + ^xA + lVxrVi + r 
r r x 



\. = x -i + -\ + x 



l^x 1 + rVv + ^xA + ^x r\i+ . = 
r v x 

r\\ • = x\x + x\x + r\t + x\x = 



= v (rV\-) + v 0-)V = V + VV = 



: jU 1 = r Jj t-N^V--^- = v i3 '-^-^=\ii L 5 jiM oils' \S\ 
= l^aUolj = jjjJl <Ju£>vt jl jJLo 



2. 4^A-^r"i= v i3 <.^j°v--^-r= N i3 L $ jiJl oils' \b\ (y) 

= i = f :jU 



-o- i = r o c - ] = x <3 c->j°v--^r"r= N i3 jlS' \S\ (v) 

= t = f : jli 




:4j^l JlSCiS?! j-« JSCi JS' ji AijjJl |^ jSM 4i^i>va sUolj jIjJU Jo-jl (t) 

(!) ^ 

x\i) 



0 > 





jiiJl eJu& 4i^as>va eUolj jIjJLo J^>-j^ • ^ 0 * 4i3li31 j-^jj ^ • 4i3liMj 

jjjjl 6 JuS> A)^3S>iA i\oo\j jljJLa Jo-jl .iwJjjJl l^J^P- 1 * yflj 4i3li3lj JUi-iJl L. J^P 
jilM ftJufc 4ly2>va eL>Jlj jljJLa Jc>-jl . f P c u ^ c -s- ^ CjIaUoVI 4jiU Alaiij 



aj ^ js o!^j u+ -o« u-= r o c->J o i+-^»f= v 3 c->J a v+^-o= N 3 oils' 1S1 




(J eJus 4ju^i>ta OjISj ^- = _tt l> 0*>- 4j>v»i5j^Jl CjIaUoVI 



ro 



Equilibrium of a particle under the action ofcoplanar forces meeting at a point 



(jjii j$ Cocj ^ujL>- fl< <i y- <j'>3l 

Equilibrium of a rigid body under the action of two forces 

.(\) jSCiJl US' . 1^ 

Ja^>Jl Jaj ^JJ ij-"^ iwJJ^is- Ja»jo 

1 jjj j^j ^S' o ^ • iSj^> 




o Y 



4^ 



Jlio ^> 

°T-\x>-rxoxV + '\ + VoV = 2_.". eS^ v i3\i3 r+ r<3 + \ii\, = £ 

jj^j v = £XV = \o + <\ + roV = £, /. 



Il 



. ^/J ji __^jLj C-^- (jl^jl ^ 

i^j*>\j _/jLj j*—*^" o^^j! < 



Ql ^ I k\ k-\ q I I 
Q i m l 1 1 1 \ 1 1 



Triangle of forces rule 

Lami s rule SApli i 

Triangle ^Lsio ^ 



Olq^Ul 
JjUucjJIq 

Scientific calculator 




t 
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Equilibrium ofarigid body under the action of three coplanar forces meeting at apoint 

iJ^Ala £^1*£>U 4jyiaj i\s!gj ^Jb 4^3^JUj 4j ^ ^3 O^jAj (J^*J (j^-oJ dU.iS' cJjjJLa ^i^L«J J1«J 4jl ijl^jlpj 

• J^lj l5JJ^ LS^ 




7\ 



^5 X » 



Triangle of forces <j yH\ oJia Sat La 




■^-r- "^-s- -^-s- . ^ — ^r- ^r- -^r .? t • t 

r i3 ' v i3 ' \(3 apjaj>«JJ i^jiJl Ji«j J>^~i 

m3 



■0' l5' 



diaaj ^9 oJU JaJ>JJ i_i^la)lj ^—W- L.La> Ja^s- (_5^ s ^ CPj^ ^ sjIjJU JJjj jjif- (J) 

jUL.J^jl.iaSUJl 

l^^ 1 " j^jb oVi jj^-a Jalll 

r NV . = v(o.)-V( Nr .)V=^f 

o. u- ^r• 




TV 



— a — n - <_ji_kJi v k 



l_SLul_Lu,Vt 



^ j\ c j^y^^J -lajl^- j-« 4laaj ^i>-Sh 43^1? C-JU cLto- Ja*i- ^1? Jc»-T ^9 j^J^ ^ 1 sjl JJla JJjj" Jjlf- 

lami's theorem SatUi 





si y 



(r-a-'iA-)^ ( f _ft- NA-)l>- ( N _ft-NA-)l»- 



Jllo ^Jfr 




:<Lu^l otsA^LlI ^^aJI J,'* 1 "' '"'^ "' ^'j"*'' ^ c ' 

4 J V 



.°1 • Ig^li ^-iJ^ Ji*dJ "f" ^djljd (_?^^ 



t 




4j ^iu^J 4j jl ^jla ^ ^3 O^Aj ^Jb' O^O ^j*ul»- 

.sJcs-lj dlaiij ^ ^Jiy^j (jg jjjJl sijfc J^p J^jlaj- jlj 
iajU- ^^ip (j) 4ili$0lj dU-Jl jjjl li^ :Jli« 

: jlj «UJ^>- «Uasl j^j^J (j - **- 4 ^ i_f*^J 

JoJo^Jj eUo^l iJova ^f- ( v i^) AJis^Jl j^j^n J*3 ij ^ 

jiio 

.JjL^ ll^lj __>jjj J ^ ' ° ' \ OJJ ^ 

JajUJl j^jlf- (^ijAf- sUo^j^S J-**-) J cJajUJl s dlaiij .UP j (</-) s _^S0 \ ^Ip JajU>Jl J*3 ij ^ 

.( c )iS>)M> 

J*S ijj 5^S0\ jjj ^ AiaJi; (^) jS^JU 

O^?- c^jjjJl iJlJcia jJs f ^» oJCaJI 





^,o. = ro + ro = f 



v (Vo) - v (o.) V = ^>- t Aj^laj j^»J 

ro rVro °" 



^ini ^mi — a — n - <_ji_kJi v k 



l_SLul_Lu,Vt 



^jj^ls J^s-U l^xla^ ^Lt- sdaiij ^ dJiLta ^ V • lamias uL^aj J ^ajfj £j \ ' ' l^jjj *L*la a a ^ 

^ jjl ^Jl -^-J^ -(j^l^ i^f^L) 1^^- j-° a!sJL> __p>-SM 43^1? C-Juj • aJjIs iwg,..a.->- Ja^i- 

Jlio 

^-0 • = t-)f y = J. 

°r. = (i^ v \)^c°v = (^fX)^. 

: LS -sV SatLs (3.yk" 




pLJu ^^Ip lil 



1 > 












m \ 











Jllo ^ 

jj jLJ-a jjJ^SvJ ^jlf- jl ja) j <y>^> twSptf ^jf^J 



t 
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jJa^l ^ jlJ-iJl La r( _£ c jl Jeyu :JjLJ! JSLiJ! 

• O^Aj j^JU C-t^u 4P ^«^>b«Jl 



SjtLs jntVi 



[(°l'+_ft)-°NA.]U. (°V+°V)l> (_ft+V)l» 

i3 r- 




(°v+_a)u = = 
°i\'ri"ro = (-j>\) ^ j^IJ=^l^ Sly 

(°l.+°i\^i"o)Uxi.=i] 
%t-> V> Si" n ttj % >j" ... ^tl ^j^tl ^^.^ J^"' 1 ^ ■**"•»** (*>'"> ut>** 



' \ v • i ° • ^SflS' l^iL-Ls ^Ja5 UjJj (jJlj jjb \ 
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* • • 
























<- 












► 






f 


L 






































Polygon of forces t £ ^23\ ^L^a 
•.(Geo Gebra) g^L t 

4jljo Alaaj jJf- Jj^ab S^i-Vl SjijJl J^P Jfl>- **AgJ dlaaj ^ 



^lUI ^HJI — a — U - <_JI_kJI v k 



l_SLul_Lu,V( 



.^aii ^ ii^UlaJI ij apl\ tjA 3s. jl 3 ililVtll jj^' 

:,y^D ^ APjaj>«J 4jol*a)lj *^"Jl (j^^S^aJl iUo^ jiCaJ j^LJl JUuJl 



■1^1- 



r r 
J i^5 = r\o< - • + r\o. + . = 

• _ • "'A ° \ 



Jlio ^ 




r»v-= vl 3 4-^v--^-o=^ l 3 Ojl^ 15^ (V) 
Zj* i*y>*xj> jl • = -o» (\ + r + r-)+ -o- (r + v- o) = £ .-. 

Jaj j' J^ 1 ^ Q 

i-= rl 3 '-^^-^*t-= v i3 ' V - -o* £ = N i3 l5 oils' \S\ 

.iwJ £ f j»« jS' 4jj^3 Jo-jli 4i^laj 

Jlio (^) 

ydljc ^^i ~o\i cY\\r c r« cM^jiJl Jiftj :J-L2J! JiLtJ! (r) 

J-J'-O 

jijj "o\£ <. 7\\ V c V« £ M ^ jjjJl jl Jv^i JjliJl j£jJl jys 

(0 + °\a-) £ °rro £ V £ °. aJ^i UUjj 
V b^r- +°. b>- n = j-.'. 
(0+°\A.)l^~o\£ + °tro b^7\\r + 
0k>xo\i- — xY\u- . + n = 



t 
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(0 + °\a.)^Ai + 
0Uo\i--xr\\r-r. + • = 

Jl^ = — x "o\£ - \X - V* = 



\- Vt c ii < ° ' i3 U^jo&q jS\ <syi\ JLw : J-LS^J) JiLiJl (v) 

l>laL>oVl [j9 u f jJal^uJl ^3 ^jjj ^Ij Aj^ldlj jJj*j 

.±! c (3 < *-*-^ -^jl = -* t 



tjjj fe gjljJI guj Jl Q-JjLqj 



... c j jSo jl ^fls diaflj 4^3^\l<Jl 4j^L*uJl (J jJjJl jj-a ipj^J>v« jljj'^ 4juL>oJl 4jL^la3 

: jU Aj^U -o« V - f = r Jj c->J°V-^"V-= v l3 c i > + ^r- 1 = N (3 Oil^ 15 



= (3 jl-^A° jU jJj^j £ < V* LjSjljJLa jlj'JwaL>ila jbjS J} Ij^jlj^ia ^Jl SjjjM Ojl^ IS 

fr c.fr fr ^ 

A^**iljJ^a J) ^o^J 



© 

© 
© 

© 
© 



TT 



l_SLul_Lu,Vt 



i ^Lx> S ^3 jS' jl JJL« jlj sdajij *U3!Alaj 4j jl^a ^ ^3 Cj^Aj O>o jjj^ ^J. 

J^p J^jiai- jU 4j^l^aj 4j jl ^Ji j^S- (J Cj^Aj __>^>^> 0>0 jj-^ 
1^ jiM 

liJ^d C^J^ ^ 

■Crbt> = *J- 1 j 3 ^ = \J- 








J 












t 
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SjJiM Ojl^ t iwilLJl JjL^I U*ulj Joo ^jIp j^sj ^—jJI jj^^ *}* ^~j>J1 ^Lp Op'l 

. ^a^jjj ^ JkiJlj BjiOl j>3 JS' jljJU Ji>-j\i ia*>«M ^Js- ^j-a-P" jljj^l 

Ln (g'. . ' Jj«Jl .Xp-Ij j^yisl Jas- ^jlf- ( j^daij A* t ^-^1 • Ljjfc^l? j .W.->o ^j>- O V • • sjlJJLa JJjj" 

■ j.W.-^Jl jS' Jjjl jljJLa A^-jl • • 

Jaap-j •,!=_& I?- 0^>- -£> l^Li 4j jl__^J j^yis^l ^Js- J^«J ^/^l lS (^j^ - O A * * ^-n*-*- 
.^^>J1 ^jIp (J ^l^«Jl JjiS ijj sjJiJl eij& jIjJLo -^>-jl 4^asl e^s aIo^I jjl ^j' aJI^- 

aJU- ^jS *^-fJl Jii>-j V • l^/Li 4j jl^j ^yisVl i _ J if > Ji*^ u - ^ 4 ^ ^ j-^ 4 (jJ^j (j) "^jj ^-"^ £-»^J 

^■»..->Jl QJJ jlAiLa iw-^>J-l .^gllP^ ^ ^aX>^13 J^a Ja^ el^l ^ Ij^ljJLa 3^3 ^JlXj j jl^jj 

JjUJI ^ j,V.,>..«Jlj ^jJ\ Ji\ JajiUJl JS' j^lf- lajLyfl) i -^-jl • ^ * l^l-5 Aj jI^j j^-vl 

.iJ c 3 (j-* jl>^-5-° Jo-_jl .iw^J^Jl iwJjl>Jlj ^jJ^jJl iwkjl>Jlj ^jJ^jJl Jla.^Jlj JUi-iJlj 



® 



® 



® 



® 



® 



® 



® 



® 




\^*i*aj ^yJl A) jljjl J^>-jl ■i^ ul ^J -^>^~ ^ ^-^^^ 



TO 



LSluLiuiVI 

0 



.AjoUI *L*>-Vl jJLp (^jSCjISCuJI (_s*^^ j-LiJl ^ :SjUI 

:«LjV1 J»a1 ^jJ^> ^. fc ^*>Jl ^Js- S^SJl ^j-oIj iJ^>*l> :5^UI j^l^k. 

jljj ^3" ij^ dlr^J £, l^lUa^vo OilSj £ 4j jlj j\j^u>o j\5jS v Jj <. "^J" Oils' lil^ ^ 



5 = yC f = ^ :^J! SJlPli P IJ^-L ,1 

: jls k—~J^Jl ^Js- r _a c N _a j^Xj jlj £ jlaOaj < £. sjiiM J^j* V (J < N *3 Oils' I ^ 

\i9 J-*^ £ J-**" -^ a *~ dt*-' Ls^b j^-^lj^Jl £. *j^l tjrf v<3 ' \ii Ojl^ li^ 

£_ = r Jj c -a 2_ = N i3 O^-' 6 ^-iJ^ 

.il^ldl (^JjjJl eUo^l ^Ltiljl \jjt> JiflJ i5 jJl ^l^sM J jl? ^jU*J (J jjjJl S JjS 4l*25>va jlj J^s-lj ijjji iw^J^J 

Oils' lil^ Sjyu diaiij 4^3^i\l<Jl 4j jl^«Jl jjjJl ja^vo j ^SCj ^ 
= iJ^J also I ^ <5 jiiM oLS^J ^j^sJl ^-j^j>«JI 
.jSl*s = j^j ts\s>o\ ^9 ^ jji)l oLS^J ^ j-^>Jl £-j^j>vdlj (T 
l^JuP Jai- c ftUo^ll Jj^jil^U c jljJLsJl ^ jlli jL^la : jljjjjJl j ^5>J jl jA j->J^S j-jIj O?o jlj-'l ^ 

.sJ^s-lj S^lal^l ^Js- 

J^jiai- ^jl ap^A^I oJcU ^-*>jj <*lajL> 4^a!i\i« |^ o^\j j^j'lj' o>J j_)j'l l^J. viJlo SacLS ^ 

.3 _^i?LJl jiM ^Jilia 4^Ul« j jSo oiljl ^l^isl Jl jlsl jlj Jcs-lj i^JJi sUol ^ jjjjl 6 jjfc J^P 

4j jl_pl ^— ^l^J SjS J^^ jlJ>-2-a jU ^lajij ^ ^ ^3 O^J j^i'li' O?o jj^l l^J. SacLS ^ 

. j-J^i'-^Jl jJjil)l j^J 6jJ^£l5>vJl 



jk*s\ c ^jJj-j = 4l^>vJJ *U^9 {yj£ ^ ' 0 ^*- fl t)^-^2- a tilajL> ^ jl ^jjp' dfcjF 

.^J^o = •sJws.swJ «U^3 

liJUJ 



jU ^J a iwJ+^-^= r 3 <.->J a i+-^-Y'-= v 3 t->J a i--^-f= N 3^ oils' I SI 






© 



! J^5"l .jSC^i JS' ^ ^ij^ US' 4j jlwi j^j^j C*>o jj-^ 0 Vii^ 3 V f 




TV 



l_SLul_Lu,Vt 



^djl3 J-"^ O^J i£ W* 41 ^ *4jl3 O^-* 23 "^ ,Jj-> jJJ \ v i3 <■ \i3 j^jjiiM 4l*a>va £. Oils' (a) 




rV^v 
+ 


n 






Or) 






n 










TA 



£^LQ5l|JjUIil ^ 

jljJLa -^-jl ■ ^ 0 * 1^—Ls ^djlj U^i^' jl j^as>oj AoU ilaaj .J jl^3jJ jJj-j A t v\A LjSjlJJLa j^jS 

^Li >^>-jl • jJj-j ^"1 U^iyas-va jlJJLa jlS' \S\ c 4jiU Alaaj .J jl ^jjj jjj-j NT t V* LjssjIjJLs jtajs 

■ j£?^ j^ Crt *djLP* 
:U.UP (3 -^f-jl ^ ^ ' U ■ ; Aj jlj3l (_^Usj lH3^ ^ ' ^ U-^j^-^j- 0 j^j^ 

aWJI © 

. "1 • Ufl.ftlgol j^J Aj jljM ^^Sj jljJL«Jl j*£j jLuLa j^SjS ©^3 Joo- "\ • l&jljJLa SjS (t^ 
jl 131^ j^J-^ A* SjljJLaj ^jilSi (J _jl~~a ^jlp ^j^5j^ ^-"^ jj^ c^^jJ^aUdJl ^^uS^aJl jljJLa -^>-jl 

. JjLJi ^Jl °V • Ls a> jljj ^yis^l (JlP J*aj L«jal 
.Al^a^wJl eL>Jlj j1jJL« Jo-jl i^jji *— ^jj' oi j^-Ia 

• i 1 Ifls ^ilia Cj _p'l = J J O-s^J j ( = u i A = u f A*3 J.W.'ic.a f 

• i^jJiM s Aa Al^as-va eUolj jljJLa A^-jl .tw^ojJl ^yU- it ' J I ' I -*-'*—» I jJ* Cfi)£ ^ 

^Js- 4jij^P sji; Ji&Jl ^4 jl (^Ij JaSU- __^>-Vl A3 C-Ju Ja*i- O^l? ^jj *>- O A* ejljjla JJjj j^lf- 
dl) i5j cSjiJl jljJw jljj^l ^ • ks ?3^ ■ V ' l^l>S 4j jljj JajUJl ^ylf- ^jU JoJ-Jl ^-^1 ^j^- Ja*s*5\ 

.iaJjl JuiJl 

.^ji^l ij di) j5j J Jo-jl (i3) IajIjJU aJjsI Sj3 ^Jli; 3^ jj^^ 

. V * 4 "I • UufcL^Li j^X) jlj ^jilS^Jl ^« j 1 * * * j-JjU j-^J-al jj*J ^i^A ^S- A»3 ^lu j5<Jjj ^l^T. a i_ . . 
^jl^Ji i_*-^ia3l jjj jljJLa jlS' ISl^J c jljj^l ^'-^^1 l^*M^J (_^! *iJ^I j- 1 ^ -^J^ 



(jl j^^JLi j^^3 tLg-Jc. Sjj^aJI (^j5 11 j I '"'■Ml Uoa d , mji^JI ^Jl ^1 m^l 4^jjs. ^ &a ' ' ^AJI a!*JI tdJ j kinematics 

4^ j.^ Sj^ 6 ^ JjUlj ■•■ ll& £)-a j ,lU"ftj O^Sll ^ 4^^-11 Jl Qnl JfLo SjlaJull LuLii* ^1 d .5 , ,U"U 1 ^" , rt a! LgJ K ,"1 ft', ,< 11 

1 ^"1 > > ,,, ftj dXj-v 11 6J^J d >-^l ,s\ ft 11 j tsljjUHj ^Lai^/ill 



Displacement 
Uniform Velocity 
Instantaneous Velocity 
Position Vector 
Uniform Acceleration 
Gravity 



Graphical programs 



-1 31 



^0 jj> Aj>sJ^j 



cLlujLuJ^I 




Rectilinear Motion 
Distance 
Vector Velocity 
Average Velocity 
Relative Velocity 
Vertical Motion 
Universal Gravitation 



Scientific calculator 
Graphical calculator 



4_«ip ill 




lijlll iujUJI Cuj Sj-ujI jJI is; _^JI :(V - Y) ^jjJI 



.4^ 5w „ n ll SS^I :(\ - Y) ^jjl 

jbdajljl Sla-aJI olj 4~<M$" i. mil K :(Y - Y) j.iJI 



— I 1 — 







f — 1 — 1 t — 1 


1 1 ^ 








I 1 


1 ) 



















f 

,qLsJI ■ i-'^ M 



r ^ I I I I 

V , / 



r 

I AAAJjLiIaJI d^pjl 

( 1 







r 








A ill dXjjjjJI 









i 




Rectilinear motion 



^LJl - ^jjAM) Ji« ^ji" a'^ jJLJl {jA iXc£^*jo iwjjj«-iJl BL>- ^9 ^LflM «uiajl CjIAj 
e jS<i>\ jjJJl |J jJL*M ^liaOl iUlpl ^j* jl AIjIjj «*JLsi j-jb^ ^W 0 .! iSJJj^^ 
CjIJo-j)! ^UaJl \ju6 jSCiJO j International System Of Units ^ulSOl 

SI j»Ua^tLjtJL>.j 









M r 


metre 


length J jiaJ 1 


(kg)^ 


kilogram ^1 j^>- jl^ 


mass aJuSO 1 


(s)o 


second aJIj 


timej^jJl 





-> 










-A 5 " 




" u \ * 




r -\ • 


M« 


^ • 


M« 


M • 






J* 














u 


m 


C 


d 


da 


h 


k 





Length 



^yJl 49L*uJl jJ> ^jLjuJI ^ijlj (SI) ^UaJl ^ J jiaJl ^LS eJo-j (^») ^ijl 

mvk J ^ t 1 ^ 31 ^ 1^ 1 

Mass itisJI j^Liia - Y 

4jl jkJ 4kT jAj (SI) (JjjJl ^llaJl J^Jl (^>^) ^1 js- 



■lSj^' c^Jl olJ^ j < 



Ql ^ I k\ k-\ q I I 
Q 1 m l 1 1 1 \ 1 1 



Rectilinear Motion 

S ^ 
Displacement Vector o-ljl 4j>ti« 4 

Position Vector ( «_ si i» j-a *LptJU < 

Vector Velocity ^ •o> T JU 4 

Uniform mation .^JaXU iS" j>- 4 

Average Velocity ila^ ^ ^ 

nstantaneous Velocity 

Relative Velocity £~«jJl ip^-Jl ^ 




Olq^lJI 
JjLujcjJIq 

. i;^ip 4^«U- ill 4 
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f/'me 



.£j y&\ ^ \J!a r^'W^tloA l&jji 4sL^> ^yj^Jl ^U±JI ^kaJ iapM *~«>M SJlJI jL*JI AJliJl 

Af-LJlj 4jLSjJl Jla j-a}Jl} \ Oljj>-J *^>-JJ US' (O.^jlj-a) 4^jlj ^yllaJU «LjliM j^s S^Jl*2M <tl_^>-^l ^....."j 

Motion and its Types I^I^jIj <l£>*Jl 

.4^L«pt S^laM e Jj5> J^>- iS^po A3 ^^>Jl jl : Jlib jjJCJ , vtl ,.->Jl ^s^a j-^Cj la.U*3 





4jIjJI ikSJ 



Distance ^Lalnmtt 

jL^oJl J ^al? jAfr AaXjo Sjj^aJuJlj 6 yfclaM ^iL^oJl jU sjj^aloJl 4JL» J^a ^\ 'j yfclaM 4JJ J^a j^s jUaS iJ _po IS^ 
jVj 4iLuJl jljJLa jO ISU tJfllS l&jljJLa iii^a l^iJ SI j-^J 'J^ 2 ^! a5^>J ^jJl 

.4iLuJl ^Ls eJo-j ^ ) t 4jiA*3l ^uJjM Ji«j W ^i^l jU W j^xoJuJl 

Displacement vector <L*IU 

( A^s-j^jl "WJjl^^uJl 4nW'aU 4liaJ ^iJl 4j>,ljl jjs 
4j>CuJ j (iwj) l^jl^j diaiijj (f) I^jIAj ^iajij 

jL^Jl J jl? sjjj^JU ^ || ( 1 1 

.a5^>JI «.UjI ^ ^^>JI <«laS ^jJl 





Position vector *L?t^U 
41>1^) dJaijj (j) JjaLiuJl ^s^a ^a AXjIJj 4jaij J^.W'." ^iJl AswJl jjs 

l/' J-° ^ j^jiJ ^>-^>Jl ^-»^a ^a 
jj J-aljCla 6J^»-J ^f 5 ^* -s/ 5 ' -v^» 



I/* 



tr 



ISLwLuJJf 



n 



: <L>-jyi <LfcL»j ^t^j^Jl <L?tlld <La Mjdl 

Relation between position vector and displacement vector 

^* ( r 0^ ' v o") V ' (^lT 9 SO - )' '-^^^ ^ (j) *H 



v (^- v o^) +v (^- v ^)Vii tr ii « 

Jllx) ^ 

~ni = (\-£ xi)+ ^7(r+ixr) = (i) t^" < ^ - r = (•) 

(*) </*-(£) </~ = iJ •*• 

^ u+ \r = ^ (\ + \o) + (r - m) = 



Vol+ Ml V = 
Speed itc^uJl j\Jloa 



i/f 



0 
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—x 
o 



o/^... &/r- ^/r?' £>/^° 

Velocity vector 4&ju» 

Uniform motion A 1^"' t*' ASj^eJl 



Magnitude of the average velocity aU..,.j~^U 2Lc>uJ| j| jij-U 

jls oIpL- l SL^l dlkJ (^XSO \ j-tP^ o^j o^- Ju >^ ^j^ 9 oW^j SjL^Jl ojl^ 1SU c^Ton . 

l/ector of fhe average velocity "At-.,,. <L?LU 

^Lp i_j 4 f J^ji^SjaJI .Up j c j j^wlaj j . ' .'^'" ^ ft 




N o- v o 



N 0- v J 



Jllo q^) 











































































A 




































































i 


































T 






























■■ 






































A 


































V 
































s 


i 


































T 












































1 


























A Mtl 




• T 


T T 


s 
















UUJl ( j) -^11 











t a>-1j3 a5^>J asLuJIj 4i^A«3l JjllJl jSLiJl j^j (y) 

.^yLJl Jaj»Jl ^ip j.'.'W'a> ^IjJ^uU ^la^jljl ap j^Jl 4j>,la A>-_y ^ 



to 



ISLwLuJJf 



"ft 
n - > v 



















r 
































— V- 




































• 







.4XP 



Instantaneous Velocity ^LdasfcLN 2lc>uJl 

A^-jJ 4ji c (j-t)^ 4iL*uJl ^Ju ji- 6jLp ilia— jltjl APj^Jlj 4.1^->JJ| 4£-j^Jl jl ^Pj Iniili J'/inV 



































1 






















t 










J" 










































^1 







o 



Jllo 



vr 



j 
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ca^aj J^>- \ <g n W a ^ jl J^iJJ jS^«J ^l 4iL*uJl .O / ^>Vo l^U-J 41>\j AP jAjo jl J^iJl ^W",,.^ 



sUo^l ^ • ^iaJis Jjj^laM ^^jjj Jp ilp *j tj^ / fS Jji^' Jp ^"LP *— "^J (J) 

^ i_j ^5jaJ1 J| I ^sjaJI j-« a5^>J1 4j=-1jjJ1 i_5'lj Ijo li| 

<ap\- £ = ^ = N j ^1 Jj. = JjSfl aU^JI <yj 
.apL*. |-= — = r j AJliJl aJl>- j^Jl j^j 



— ->„ 



jlpL- V : 



1 I , o 



4U>» J&\ j^l 



r r r 



rt 



sUo^l j^flj ^ 4iL^« ^iaS fji ^ / fS \0 4S-j^*J ^Jjl^ Jp ^ to 4iL~a A>-lj3 k—^lj ^3 

.1^15' iL>- _^1 J^\»- Ala— jXjl APj^Jl 4j>Cl« -X^-jl .j- / AS-j^J 

jiio 





' i 


> 
















L. 


j 
























































































































^ 








































































l 






































r 








































M 












































































! 






\ 




\ 


\ 


* 





tv 



ISLwLuJJf 



sis - r v~ = l ~ 9 : ^r"" 

(r £ o) - (\ . t <\) = tr 

(A £ 1) = tj 

(a1i«/jX«J1 ipj-JJ 4^swJl 3jj»^a3l) V + _^/> = ^ 

4j>Cla -^-J^ <w^J^31 ^jLf- ("I ci) u £ (X cV)f^jL*2jA]l .UP jl A cV j^Uaj j.Vp?-^ .UP >J^>-1 

.4P j^<Jl « jja jlota Jo-jl ^j' 4«UL«^Jl s^jaJl e jjss J^j>- ^■■..u.-^JJ 4ia— ^lijl 4P j^Jl 

Relative velocity "iU.mJJt ilcjjjJl 

.(Jj^laJl iwjU- (lp jUJl^Jlj SjU^fl SAaPI S liUl j^ JjfcLiJ CJlj ±! jUa3 jj C~Jl>- li^ 
.dljjL-< el>Jl (^aj i3 jj>o3 ^Jl ^ _^i-^l oljL^Jl JuaLiJ Ojlj U eUol ^ iJ^xj' 5jL*u C~5j lil 

diJjL^ eUJl j-^Ip ±! _^>o3 ^ ^p-^Jl oljL-Jl oils' 15^ ^ 

0**J CjIp l!^>5^j ^I^p-^I e jjfc ^ ^3 dUi ^*p jo '(^j^ 9 " lIS'Lu sjLipI) ^ ^p-^?l ^L^p-^Jl CjIS^p- ■^■i/? 

CjIp u cl^3 4JuLaM oIp j^*J1 ^ys> 

\j^**pl ^jJ l^j lij^CJ jl (t) ^***ksJJ j.U> ^31 4P j^Jl (u) ^p~"^ ^^>J <U^JU (f) ^^>J «U^Jl 4£- j^Jl 

. j ^ (iwj) ^*^>Jl 

4... t >L'Jl) iwJ £ f ( j...«.,>.,>J 4P j^j U)J6 ^ p' £ i p" jl jLlpl) 

J ^1^ A^ujJU u) AP j^j As>Cj* Ujs |^ pj^ jlj (j) Jl&LLJJ 

k_> $1 ^ f ^^4^01) ap 4>co3 ^m^j j laL I £^*2j o*>- u 



it- 




J 



: ^y(,t - v t) 



tA 



rl 



jiio ^ 

4jjU>0 Jji^ 2 ^ i^J^ ^-^J^ \SV3 .j-'/^5'A» iipj^J ^Ji^a JH^ 5 L?^" *J^*" ^p~J (J) 

: j jS>J U.UP SjL^JJ 4^^JU 4j jU*J1 4j>-1jJA3 4^^J1 j^Jl / • 



ti" sr. -= "tT a- - ,i o. -= 

:Uj^P 'ijl^JJ 4^JU jU^Jl 4js-ljjJJ 4^J1 APj^Jl A^-jls I S \h 

.ejL^Jl a5^»- eUol ,j^aj ^3 iJ_p>c3 4j>-ljjJl 1 
.BjL-Jl eUol j^Ip (J As-ljjJl V 



ISLwLuJJf 



JIJUO 



^3 *Lul jS~ 3 Jibs \^ij3 Cj y 41a ^ \ • • diL^a JkP Cj;1^5 UJj #-lLwO jsij jL^a ^3 S i^p^J (V) 



5 



Q .3 ^UaM 45> sUo"! 



1 



^~ ° • - = Ct ^ y 

.3 _pliaM a5^>J al^Jl eUuVi ^ j-ojwj j-" / • Iaj\jJL« S aJujjM apj-JI jl 

ApUt = jjl ( jl jo. = \.. .-. j^=o V 

sjL^Jl sXtt> O^slj .j-i / aS' £ • AP ^jl __p^a)l (jjj^la)! JlP 4P j^Jl «Lal J^lj £js-£j 

SjL^J 4Jl*jjM APj^Jl ^Sb Ui / V • APj^J jj^j* l$jl5j CjJlJ il^ljl sl>J^l ^ Jij 3jU— 

JqJJI gujxll i>jjLoj tfjjjft 

^/f = o>/f*' © eWf 5 ' = ^/^r. © 

.^5' = AP jlaJLjl 4iL^Jl jlj ApL* £jj sXoJ j-< / ^ W lasjilia 4nP?T.a AS- j^j SjL^ iJ _^>03 

= x & ^~ °* = tt ' ^~ 10 = X^ 1S *® 
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r- © ^° © V> © No © 



r © r| © r - © \ ^ © 

t^°-© v. © t^r.-© t^°-- 1 

:4i^jJU j j-*pl a)1a5' j^laaJ J dliaj j»o ^JlX-^a Jai- i}jS>Cj 4j>,l« jlS' lil^ 

A © IV 1 I 




W0 



\o. aJjL? jUai Jio fa 

2s- j^li sl>J^l j^aj 4iL»uJl ,j^aj ^iaSj t / 2s yu> A • • ^iaJis ^Jil^a Jh^ 25 ^> 
/ ^ VV t 4JJA*jl ^J^d^jji 4JJJuJl jy« j>-\ sjL^ O^ls 4li>JJl (^aj ^jSj / ^AA 4P 



•(J - / ^ ^ * ^P j Jjj ^laJl JiP iwj ij[**o iJ^>o3j jj^i / ^S' "I • 4P ^JaX ^ a Jjj ^1? ^Lp f sjL-j ?}j^<£ ^0, 



.2cS lgj\5j 4is-LiJl 



0> 



] 



i>lPb ^ ^L^dl jti a&UM JjUuM JSCiJl Ji«j 

LoP *>-l .jj^XoJ^ j-u iJ^>vJ 4j 4s-lji jL^aJ 4pL*JL> 

fiijjJl <-Uj1 ^ 4»-ljjJJ Ala— jldl APj-Jl jlJJLa U V 

j^o ^^U- oj*^I Jjj^s ^ j-° ^ ^ ^ 

^ _pi j^aj 4j>-ljjJl e j-^lj <sL-uJl j*j Si^AaJl lljlo ySLz .4lVa'.ll ^^aj j-a 

.djs-ljjjl 4P^ Jo-jl I 
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(r)buiij 

® 

ls* 'ls'-^ ls^ ^ aJv5 "'' ' jrd^ jri ^^-^ £^ 

?Jj*Pj JU*-I ^yjJl ^iii 

.j^>P 4P j^ji J^s-jl 4 

.(^p-S?l ^dj^ ^Jid^i Ls-L^s ^j-^i^V - 4pLJI ±!^>oJl jj^P lJu I SI ©) 



. jl jj 1 Jjo Jo-jl sJo-j 4>vl« O^?- -o" (V - jV + ^ j) = 



.dla-j^lsJl 4P j^JI e jjt> el?olj jLsta Jo-jl c4^a_pl S^laJl « Xn> J^\>- ^■■■■■i.-^vU 4il«/^la]l 4P \ A>£ja J^»-jl 

jllaS ^i>^ Cjy^a £a*> \ 4^>- ^jjSOl J jis ^ ^laS LaJ^Pj c o f ^ j-jj^ (^jlp J^j ■^> >5;; i ■Lf 1 £l3jjj. l .*' in ' 1 ' ^ 
4^J^a^ jUaaJI jU jUaaJI js>o Js- ^1 iJ^>J ISlil Alaaj j=>o • IftjlJJLa 4^ 1^7 : a 4p ^>0J 

diajij Xp SjJlLa jUaaJl 4^J^aj jl j^S J^^^ -^J > ^ J . **Pj-^ Jil -^f-jl S^iL-a| dlaaj -UP 



or 



fn> I y'i'i ldq-lu 



Q i m l inXll 



Acceleration ^j'-^ ^ 

Uniform acceferation motion 
Uniform acceleration 
Uniform deceleration 




jl Ji>-^LiJl j^j caIjU' «Lp ^Jii^« J^ai- 4^lV;;<Ji aS^-JI c^—ji jl jjjt*" 



. iii / ^» 4^uL5 s (aL>ijJ1) ^jL*jJU j-^P^ J3j A> j-***^ 
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Velocity-Time curve (u-«J^I _ 21&>ua)1) ^^Jbtla 

Las' (<U>-j>s APj^Jl jL^pU) (4Jl>oJ1) £jL*jJ! jj^JJ cAPjUtJU dS^pJl 

.(r) JSCi ^ US' DU (aUJI) 

.4 up?"', a a5^>J1 j| : J jiij 4X)lj AP j^Jl OJL li^j 



} 



Uniformly accelerated motion t j-JLTJl " A ^ouula "2&jse3\ 

li\j>Jlj IjljJLa aJl>o»J1 Asyj* jlS' li[ ^lalla (dl>ip) ^jL*2> jl _^JuJl *lfllV.".a a5^>- ^p^. ^-'■■"■>»Jl jl J^-Sj 

CjIjLxM j-« jS' j^jo 1SU luipnui J.'.!"' 1 ' 

/ JjjcaJ a 6iU j <^jS>- <-Lj1 ^3 ilip' ^...,>i.->- 4P j^i jljJLa (Tj 

■^lT 1 / ^ ^ Jjca -J (J^^- 1 ' ^ *^ ^ (j-slsUi' «■■>■ 4£- jljJLa (v) 

Jlio jjfr 

o5^poj c jl ^JLp J^A?- ^ / ^S' "IA ^jJl^ ^ / ^v^ 0 * j- 4 ^- ^ - ^ a Ja?- ^ i! _^>vG' sjl^ 4P Cj _^Ju 1 (T) 

.dk>Ul 

j-i / ^ \K jIjJIsj 4p j^Jl Sab j ojo- jS jiJl SjL~> c sjL^Jl j^ !A5 jl aJL^JI oUL> j^ ^m^j 

. jl jj \ • lajJi 0 ^ J^A=- (o / ^ J\) 

.OjU' L^a JS' 4j l! ^p^j ^ jJl ^jL^l jl 

O^^J c jl JJ 0 J^U- / ^ VI ^ j-i / j-° ^^-^ -^ a *- (f) SjU— 4P \ i \. ^) 

La^jl .sA^Jl j^aj ^ iJ^xS (u) SjL- 4Pj— 

Equations of the change uniforme motion j-JLTJl ^ n tXT*^ UlSj^tll JjV^Lxa 

I^yliJ ^l^"'.a £jL*X) 4$^>Jl 43l>- j-^P^J ^JlPuJlj 4P j^Jlj 4iL*uJl j^J -ia-J^i' A^iLul Cj^ilxa o!Aj J>^>-jj 

: j-sjJI ^ ^£ jj-uJI jJJ ialxJI :^ ^1 

: jlj ( j) 4^aj 6 Jjo 



;jiy^-^- 



j = ^ j^SCij • = ^ jU j j^*u j^ *d£j>- *^*t>JUjtj ISl^ 

.4 ft p;r. a APj^j 4>>^i ^>J1 jl j\ ^ * =->■ j^ iij, ^ 

Jllo ^ 

.4$^sJl jl 0 Jjo ^....^■•>Jl 4£- I 

© 

.4jilS\o = J, .-. jr + ^ = o£ .-. j^- + _^=^v© 

i-^U © 

.A^pjtlju &Jl»4j 4jlii iblgj ^ AXPj— 1 

■l/ 1 / ^ M ais-j— «^>>J1 j-« ^^oj iS-^ j-i>^ ^ 

jiio ^ 

Jcs-jl .AJLji ejji (_5* ^— 1 / ^* ^ lT 1 / f^* °^ 0" 4 J - " 1 ^i/*** 3 -b>- ^ >.„■>- •i^p^j (V) 

.dhjl^ 'S'liasJ j5>L*J jl ^^jsJl 1 jSCaJ Jj& .A^pjl 4l>iP jljJLa 

4*jlj V* = j ni)/^ = ^iO/^5 = ^"aJL^JI CjULj j-a" 

^r- + \o = r.-. j^- + .^=^v 

.4j j . yVfl" aS^p- iJ^s^j j^J Lil>J jjSC^J jl ^^>Jl 1-^ i^^ aJ ' ^ '•' 



00 



ISLwLuJJf 



.4JL3 



■^.,>..->Jl ^jL*J dj-^p^ ■ (^y^*- 4 c*>ij 4j»-L*uJl 

4£- j^j \jXL>js 4^lV,". a 4jj>o«J i]ptl> ,y t >j>J 1 JjLLoJ! J^^Jl ^ 

M { f M { « M 
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r. ^ 



.APj-Jl j^asUj SjL^Jl iLs^P 1 

_>. o + Vo = ♦ .". 



jljj 0 = j 



© 



V O/ C 0-: 



0' (Jl 



/li) / ejljJLa ^"'.a j^LBjL) jS^J SjL^Jl jl ^1 



iv© 

.^ir,o = ro x (o -) y + o x \o = ij.-. 

01 



jiio (^) 

.a5^>J1 ajI-Xj j-« ^ VV • Jj«j i^jIp ^J^>- * _>50l ±!^>J 4li>J j^s i^s^ 5 -*-*. iS-^ j-°j^ •^-J^ •*/ 0 



) 



r 



\0 -=. 



r 



\o. = 



s-jaJI 4j-lj^l sUjl s^Jl a5^>- jl (^jixJ 2L^-jJ1 i_i jl *i**>- VV« - = jl VY* + = o 



V 0 / - =. 



X 0 \o x-- j\c 



:Vr- 




|»iaSLa jt«v«>- l) li j 



< = ^1 + jV • - r j : W.m.^Uj 

Ajli" \ v = j J\ a = j : jl ,jl • = (\ v - j) (a - j) iJJ^JL 

j-a aS^s-J! dialj VV • Jjo ^ylp j jS>J S ^SnJI jl (^1 

.l^S^p- el>Jl 6 _^SnJ\ jl AS^pJl ^ jl jj A Juu 
.Ig^S^s- sl?ol s^SOl jl Jju 4$^>Jl «L)\j \ V ^sj" 

^ VY • - = i 9 (j jSCj laJJP ll^jll 



V j \ o x^- j \ 0. =VY - - .\ 



X . 



• = ^1 - j V • - r j : W.m.^Uj 
i*5ttn = j • =(1+ j) (VI- j) :JJ^3Uj 

(■Xl ^Sj^i 4..., t ,.'.Jl) 4JLJI 4j>-lj^ll A^>- j^ dS^pJl <-Jo ^iajij ^>yi VV • Jj«J j jSd' S jl ^1 

3 ^ Ol Jo @ 

.<_9jJjJl Alaij ^ jllal 1 Jjo ^jlt- ^^aj" (^j^s- 5 i_SA3 dIi>J (_s-t^-* J . U?-^ j"tP^ "^J^ ■ V ^- J / ^ 

The relation between the displacement and velocity 3^,1 jy I ^ <lc j^uJI j^j ils^UJI : LjJLj 

(Y) r j^-y + j (^) ^=^:jlJL*J 

.iJ^Lo J^>U ej\^lj r j r ^- + j_>- _^V+ r ^= r ^:JjS?l 43il*JI ^j^l. 

0 4^J^(Y)43iUJl j^> j^jj^U ( r j^-^ + j V+ r ^= r ^-"- 
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Jib & 



'dS-j^vj C*>^>*9 ^u. >\i aSCs— i (_f**^J -JfaS\»- (^j^f- (^ijAp eUol Cj/^X' k&j**) k+a\+aj CJiilsl (J) 



r 



\ 1 



<,Mx^-xr + r (r.) = r (\o)-'- + r ^= v ^'-" 



JlVi!xV- r (V-)= • .-. 

. j5s-*J (_5^- YT 4iL*w« JfijUJl ^3 C^J^ ^a\^s Jj\ j| ^| 



.L-L 



^1 4jb**Jl Jo-jl 0 « AsL^a IgJ C^aUs O / ^\ • • 4£-j^J ^^U- llasl 4^>Uaj CJiHsl ^) 

A l^SCw ^jS^ dJulft-a dJcS' (^jlp l^^Ai^^j" i ^UlVr.a ^L>oJl jl li^i^Us _^1 l$J 

.d^ijjl <*Jc50l j^s 4.^5 Uspl ^ _po ^1 4£- j^Jl ^j0> Li 

7/ie average velocity within n th second :iu^jJI iijllll J^Lk 4h mjlU icj^jjJI 

^3 ^iaS lilj c 4»sJaXla aJl>ooj OjIj s\j>o'1 ^3 U <Lj\XLi\ ks-j^j iij2>£ (V) 

.a5 aJIjuj^I apj^JIj *^^>J1 >>«j* ,^51 4i>jJl 
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A a t tp, i il 4P^wJl 
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0 A ^ 


^ « 



ft 



/ft 



OA 



i a^jU t y Jjo APj^Ji ^ysj o / ^tA = — = ^ . j! ij\ — — ^~ 



AwsUdl AjjlitJl J^Ai- 4ia— jljl APj^Jl 



r j. / 1 - iA - iV 



/o / ^ = aL>i*j Aj j . y^'fl" aS^p- i!^>vL) ^.,^.->Jl jl |^1 

1 y x (V) + -t =1A •'• o^ + .^=^'-- 

1 - 1A /. 
OjU" eUol ^ a5^>- j^s- \X> (v) 

.A$^>Jl *Ju j-a jl jj 0 Jjo APjlVa Jl AiL*uJl 1 
.JaaS AwsUJl Aj\iM APjkLaJl AsLuJl © 

AsL^a A^p- AiJliJl AoliJl ^Ia3 1SU cAfll^T.a aJl>jijj OjU' sL>ol ^3 la aJIAXjI AP ^»-^>- _p^> 
^*^>Jl l^J iJ aL>oJ1 iw-^»-l .1 ~\ ' AsL^a Uia A^iLJlj A^ali-Jl j^LjliJl ^ ^iaS c 1 ^laV • 

.AulJCJ^l 

f AilPwjl ^ Ia^i O^p- c ^2a V* * bi^' . ; AiL*uJl lj c f j .'.'W-^^a ( j^> ^Jj ' L.-a Jap- ^3 Jjljij^Jl Jj^- 4 i!^P*X> 
^V?'a> *J < j-^Jl j- 4 A nP?T. a AP j^uJ dUi Joo ^u«J jl^aJ \ < sXjJ , ' , ^ J / ^ AolV.". a aIpuu j ^»5v-»*Jl j-° 

^iaS ^jj AS^JcL^) ^ jjl j-«_Jl A^-jl .iwJ a1sp«J1 utO (^f^ j-'-^ia.".' A^p- j^J S ./^"^ ! 1 * AiL*^a 

■ j .'.'l-T>vaJl j-J AsL*ujJl 

Jllo ^ 

jl^ii \ * Ajo l^lsolla ^3 Als^-iJl Sjl^u Cj1a*3 aIj^u ijl^j O^a / ^S'VV AnP?'.". a AP j^J Sjl^u i3p^»J (X) 
AP Jl ei^J CjjLu *j i. j ' \ • l^XP Oiiij ^JfZ*- j^ 4 ^ " " AsL*^a A^l?'.". a aL>ou a5 'jS>£j& \A)JjS> 
AiL^Jlj Ai^-iJl 6jL*u AiisJ Jkla 3ijUa«Jl aJl&P A^Ju— 1 ^iJl j-«jJl -^f-jl -(^J^^ CJL>J 

.SjL^Jl e jjfc l(j'."i»V?^ ^l 



4 *~ 

O — 




0^ 



A«laiujl APj-Jl elsol i_*j-^«Jl elso^l j^jo 
i j AlaJjj Xs- AiS'Lj OjlS^ A^J^iJl ejl^u jlj 

.iwj j^p ^Jj^l cJL>J 
/^v c o/^ar.=^xvr = ^/^vr 



ISLwLuJJt 



— = ^>- .•. \ • • x^>- x r = Vo x \o 

A 



^la (A - j) VP = 4<>lV."a AP j^J 4jg jjjl OjL^ \jp J>£j ^jl 4jL^aJl .*. 

ijL>v=j <= (a- j) ro + \ . . = (\ . + j) y. .-. 
tjjj fe oullll gujJI Q-jjLqj 

.O / » = *S jS>i\ t-X> 

SjA3 ^aj V Cj / IflsjljJLa j ^Ljl j»o OjU' sL>ol ^p^J ^-"p - l(jnW'o< ^J$\ 4iL»uJl ^ 

•f>— 1 = jjjJ i 

= 4^p- jj-* «L*iLJl iLjLJl J^js-_>- «ulaXla dl>5pj £^4j>lj£>l 4Pj-*j i^pO >^*s»i aLl^jIJI 4£-j-J1 

= 

£L)*^ ^ J*^ (_s* ! ^ ^^Jb ^1^"' ^-Jjl^^a Ja>- j ^aS<Ljl j^s ^-^p- -■Lp^d 

= 4XL>iP jljJia jLj <4)6^> 

c 4iL*^ X Cj I ^ V L&jljJia 4ofe*ia sdsxjo ^.Ja l^ a .las- ^3 j ^S<L*Jl J^a A^S^P- ^ ^ ^ 

.O / = AsLuJl dUj Ajl^j ^ 

/ l^XP ^< ^-t^' Ujuf- SjL^Jl IgnW'g" ^Jl ASl^uJI La . V 0 / ^1 SjljJla £jL*Ij j jSCjl j>s cjL^ C«Slt?')l 

J^iLs- O / O^t^fl Lf^~ l >— »jL) JjjtaJ L^IP C « yaiUj ^j' O / ^11 AP 4Jl>J1 jLrf ijL^u ^***>J 

. j^pl lla J^Ai- SjL^Jl Lg^>laS 4iLuJl j^-jl .ajL) n \ 

? l^a WO AsL^a 0*la3 



■<*i^ \^ah AiL^uJl jljjla A>-jl JaLuj jl JJ> ^ j>-\ jljj "1 eJkJ O / ^V4P 43^i«j 4>-ijJk)l ^.j^ 
CJAj J^l sApli J^fj U.UPJ V Cj / l&jljJLa AXjIj 4i>oo IjJo^La Jj i*J j»o ^>"b 3 ^— ^b ■^t e> ^) 

4jl)1 «LiliM J^J>- 1 j^A VI jtVifo (J-*^ iS y~^A ^ylp 4^lV,". a 4Jl>ol) ^...'i.V.....a Jai- ^ ^ S T' "Lp^ 

.AlLs^P jljJLaj '<Lj\XJrt\ <IC£-j+» Jo-jl t4ju-Wl AjliM J^Ai- 1^2o 01 t 45^>J1 *Jo 



(jJJl -^J* ■<_!•" / ^ liJ^J U^jliJl 4li>J iwj sjL^JJ 4^JU f sjL^JJ iU^Jl ap^JI Ojl^ lils 

.U^jliJl 4ii>J (^s*^ W^lp* 5 ^ 4li>J J^a j^jjl^Jl J^a jS' eJci-lj 
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•ij^^d ^g^- ^>^iJ ^laixj l jl^ia 
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OimU_ 9 jSb_(^ 



dJlilJ^J Wo U.UP OA>iJ i^jJl U 

...lj5sjaj JjLu^J C. >/ ^ \ ^ , "I l^IP- ^ ^^al^ ^ <Lj\5 Ajoj cJjLu^I 



j-ijVl ^Lui li jjia ^1 UaiUu jim-^t II jLS I jl : V^i 

Jlio 

.iolj ^_a.^l' Jul) frLJl 4nW^ La 1 

.^jJHla J^U *LJI AkT l^^kai- ^1 asLJI U V 



(TV I ? I I ■ m) in 



Ql ^ I \r\ y\ Q I I 
Q 1 ilil J ■ J \ 1 1 



Free fall y- is yu» i 

Acceleration of gravity 




Olq^lJI 
JjLujcjJIq 



T 



71 



1 <i 



. — = — x VAx- 



^I^IjjJL^ AjIjo iQasJ j^jVl ^?<* is-liJl Jjo jJ6 Lo (5) 



-APj^Jl) 43^A«3l ^ (geogebra) ^Ji^— 1 

[1 t >]3 j U^p o^,A- \ \ , 1 = f (j^jJI 

? Ja^^J lib 




IT 



00 J5^ 

^lUI ^ISJI — a — U - <_JI_kJI V L£ 




• > ^ jli [i 4 \[ b j Uxp c • < ^ jl Ja^"& ]r c •] 9 o La-u* 

.1 jSu^s ^jL*J ^lajjl (^yyaS^ -UP ^-*»J>Jl AP ^ 

.Jfj^M j^j iijU^Jl ^J>JJ i^JLyJl j^j 

.S^XaM « jja J^j>- ^^jsJl \ < gi»l / ;') ^xJl 4iL*uJJ 4j jL^« j jSo jl ojjj-^U C...»J U 4^aj 5^13 J^ls- ^^>Jl <*^j^ ^ 

Li ji/^nv 

.-b>- jli ( j) ejJi j^j ^ (^) 2j>\^i\ 4lPj— cJili ( ^) 2J>\Xb\ as^j^j J*H " ^ 

.^>Jl <uM J^aj £-laijl ^^asi 4iL~a V 

(^UjjI ^1 -UP) • = ^ c V 0/^,A- = i 4 0/^ = ^ 

: ^La» j! ( _ 5 ^aSl 5£L~<i iL>«^ ^ 
\rr,o = ei. - . .ox'\,Axr- r (i'\)= • .-. .,jjr + r ^= r ^v 

.villi j ^laijl ^^as'i 4iL^« ^=rij i£ j-Jl jS ^\J>J>C^\ dicSLoj Jj& - ^ 

Jlio ^ 

JjJ-J VT* J\ J^aj (^jis- ^^>Jl 6.i>-b ^jJl j^jJl •^j'' -^/^^ APj-*J JsA Jl t^J\j f^s>- (t) 



It 



> 



4JL. l_S 



J-J'O 

eUol ^^Jlj l^j^J 0/ = ^ 

.A^jSM iuiUJl 5JU^ sL>J| j~£p LfriSf ^,A- = J 

. = (rr- + (\- - j) :Jti£l\ jIjlsJ! J-Udl? 

J j^*- J- 35 " ' 

LjJlllI J-UJJJI U-ljl — QJ tjjjfe 

:Jj>-jl (j^j*^^ ^la^ jjP • ^lajjl J-i^^ f*-"*^ 

JcuL. © 

• , V «UJJL> l^aljJa^sl («*>-J ^$J^J ^iasJ s _^S3\ oi^>CL*l 
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ISLwLuJJf 



L $JJ\ j^jM x>-jl . j^jVl ^W.* jp ^»Vo • ^laJjl ^)ip ilaiii o/^ \ £ kc-j^j ^JsA ^r^r 

X>-jl .i_jjJj31 4ia>J jljj 0 

.5 ^S0\ apj— (JJ 
jjjjl 3 ^50l oUaj ^loijl ^^ail (5) 
. j^jVl jp sIsLM ^UjjI * 

\ X>-jl .Cj/^ A , 1 4Pj^*J ,J^pV ^-"^ »-*>i5 A • , 0 4p\jjjjl 4jji ^8 

4kiij ^*j>J1 J-*aj ; ^-laJjl ^aal 1 
\ , V AjS-j^i ^-*aj" (_s*^~ -k>l& a— *>«51 AS^iluo (jjJl J^opi V 

.jlial \ • , o 4iL^o AJli51 ^ o^ka 1^31 x=-ai < ^^Ul ^Jl lijj AplaJj! Jj ^U-l j-« 5^ cili 

:X>-jl 

.S ^S0\ L\> oi x» (^)\ ap^-JI (JJ 
.3 ^SOl aJ\ cA*aj ^laijl ^s^\ 
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fr> I y'i'i i "<] 



Ql I k\ k-\q I I 
Q l J l J I J l J \l I 




Scientific calculator 



^0 

Universal gravitation law 



«L>il_>-j jaaU j^jVI ij^ a3j1-^J1 i^j-iJl cPj^ -L)^ ^ 



gravitational constant x j»L*Jt ljJ^JI Ju^u 

?La4^ 4iL*uJl Oilijl li^^^s^s- ^ AJiLlaJl iwJJoJl SjJlJ OJoo liU - ^ 
?^j^sjj 4jjU-J1 ^^f-^^ ^ i^iUJl t—jils^Jl ^ j3 j^iaj liUJ "i 

Jllo ^ 

C^s-o c jb^iOl Ojl^J ^w>^ * , Vo 4jli]l 4l5j o , V ^jSJl AkS' (T) 

jU U1p t U ^ '. . ) iwjil_>cJl 5^3 ... 1 ,o« Uk^jj5^« 5iL*uJl oils' 
/^_>^' / ■ (j^j^ ^ \ ' x 1 , "iv ^jL*j ^UJl iwjjoJl ojU' 



ISLwLuJJf 



I 

^_j1>J1 OjIjj j^a 1 \ • x r U^uj rfiLuJlj rr \ • x v 5Jc5j Xi \ • x i j^jSh AJcf' jl C^JtP 

.jAfli) j^jSM ^-jJo- 3j3 Jc>-jl ■ r ^f^' / ^ ■ CPj^ ""^ X "1,1V ^»UM 

•Cyj£ N W \ • jjJiD iwjics- 3j3 

Alx6 = JjrjjASJI^i jijj^Uj x(l£. +in>) = ci 4 Vi \- xl = r iJ t £S = s ±5 

v M-xnx *j 

x u_ \ . xn,nv = \vr\ • 



QOOOO 

onnoa 



ri \.x 



^ . r ^...xnA-- )xww . * 

ri \. xTx u " \. xT, IV ° 

r ^j> 5 5' / . ^ ~ \ * xi,*w (jjLttj ^Ul iwjjjsJl ojIj j\j UJlp jjj^JU j^JiD (j^j^ cjic>- e^s -^-j^ 

( r O / ^ <\ ,A = a t ^\ = i) iu*-) 3 *J = jijVl v 3 ^- l? 5 

^^J^,A = ^,Ax \ =<j 

1A 



t 
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r (\ • • • xnn«) 

xirv)xi,A 



n M« xn,nv 

l^jL^j* j^/iM aJc^ jU Uip l^xia^ (3j3 ^-^J ^ AXILS' U ■«!■>- jl tJ°J&* J^Vl L.ttAi iw-c^s-l (y^ 

r ^>5' / . ss ' \ • x!,iv^jLj ^U31^>I>J1 ojUj ^S' r M-xi 

Jllo ^ 

j^j^Jl aLS' jU UIp .l^>Ja— (3j3 ^5^ aLS' r O / ^ sJo-jj iLoUJl aJl>iP i_ ..».,.•>- 1 (T) 



i = o y y 



ix \ = ^.\ 



J = ^L>JJ J^jVl iwjics- 6j3 V 



x u " \ . xl,lV= i, 



4J^A«Jl ^IXiX^l ,j5>l<iJ J^*» b- 4 

jiio ^ 

aUp oils' liU ^j^i J^p^rivi 4^ JaSjS^oAN ^lAkS' jaB jijVl ikfcJlTlSI (a) 

^ r i« r i/^,A = ^^wrA = r ^<^ iwa = N ^ 



v/ ^vrA x i) a- _ <\,a . x xf x ^ _ N i . . 



1<\ 



ISLwLuJJf 



i_i^ajj rr \ - x V,fl j^iJl <k5j ^» 1 \ » x 1 ,V1 la^lai i_ayiij Vi \ • x o , w jijVl ^ ji C^Ip lil © 



^^jf^ / * j^ 4 • ^ \ ♦ x "\ , IV = o ijjj^uJ ^l*3l * iJoJl c^jIj j^s- 

?j^jS?1 ^Ja- jp ^Tl CjJ^ujI LIT dJbjjJ OJvj>o liU © 

?L«4^j 4sL*uJl Sipl^o xs- ^LM twjjoJl sjii] oJv5>o liU (t) 

:U *_5^£J USw> IjlXa ^j«J jSCiJU As^sj^jl CjIjIaJI j-« ^1 (t^ 




^^^^ Li (vs^ • ,1 ^^i-SJl jv^T • ,A U&Ij^ 

Jo-jl . Xi \ ' x "\ laics' ^1 j^jSJl ^la— j^s 11 • ^UjjI (JkP jjAj ^j>5' V • • • 

- f. 

cA^aj jl> HU- j-JLU \$ 



t 
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>-l . ^ \ ' xl,n j^jSh ^las dygjj r o / ^ \ • ^yt (i) ^sjSh ^jil^Jl aLs^p ColT \S\ 



,N \ • X \ 0 



U^oj 5iLuJlj jjl? i x ro \ • = ^j>\zi\ 4i5j jjlj r x n \ . JjSJl its' ^ >_j1>J1 3js Jo-jl 

.fS>xV 



1 X A " \ . 



ISLwLuJJf 




| | | | J^P^ 4j>,la jLjcJ j^jiJ <■ 

iS* j*J>\ <d j^yj ^^>Jl ^>y> Alil^j <diajj (j) Jj&LUl £*sy* 41)IJo (jiali i^jJl As^uJl 

.if ' if = '— 9 

e\j>Jl iJ j s "^ J . ^^x3l :jl ijl '^J^' As^la el>Jlj jloca JS' 1^*3 j jSo ^31 a)U>J1 j^fls 



= o 



^3 



if - if 



Jj-fi &j*j£L& AP^-**c> /^fctfc>- 
.4^i>JJI AP j-*Jlj i_SjJU 4^aj 4ji>J 

: 4ji mitt 4^jjjJI 

\j^*Apl ^ l^j i3^>tl) jl (f) ^.^.>j>JJ jJ^j 4P j^Jl ^ya (u) (f) <W«xJl 4P j^JI 

«^xJU 4Pj^j 4^>Cla (jlj iwJ ct jj^s^oJ APj^j l^>vU IaA ^ ^ c |^ jl jLlpU c j^j$<L* aJIjs- ^3 (u) ^^>Jl 



. r o / ^ 3jl>-jj (4I50JI) pjjL*jJlj (^ja—j i^tpl Jjj-*^ ^ j-*Jl j^Ju l^s oJuso aS^sJI 



vr 



— TTjf 

.4^aj^jl ^aj>J 

( j) <U^aj 6 Jjo (^) <CP C*s*m^Ij (-^) ^J^J aJls^PJ (^) «LjI JJjl AP j^j ^Jc^ja Jai- ^3 > > ^' 

ci_*-V + V V ^ :4iLuJlj 4Pj-J\ J^j *3%>A\ ^ 

.ij^swjl ^»*«3>Jl iSj^-"*-' " ^J-"*^ ^o^JLa O^o 4^-L*uJl *^ 

■ ft^uiM ft jj& Oy'?'." a ^9 4^jagJJl 4IP ^jL>J U 4^aj ft^IS J^Aj- ^....^■•>J dla^gLaJl AP j^Jl 

iOljJ! (^) j^pl ^lAi-sl^l ^a 4 nP;T. »U 4Ju>oJl CjIS 4. a ...a,'.'.n..a,M 4$^>Jl Jj*j| ^ai (j^iJ i**ul 4$^>Jl j^jl ^a>o 

: jU olaM Ala2j iUj ^5jS?l 2LjSL>J| ^Jb" O^J ( Jl£>\ ^51 iLulj oIS I SI 
.4jLu ij^^J J^j^Jl <-UjI ^Sj 0 ijJt*a!l *UjI ^^>Jl APj^j ^ 

.1 ji^ 5 i5jL~j" ^IflJjl (_5-*23l ^»^>Jl AP ^ 
. Jfj^l ^aj lij^i ^-^fJJ ij**aM J^aj 
.4jl)l>va ftjLiU iwS jjOl AP jljJLa ^jL*J iwS jjOl dJaJij l^J 2j*J ^\ ^^>Jl 4P jljJLa "\ 
J^j>- ^J>JI l(gi»P?^ ^jJl 4iL*uJJ 4jjL^a j j$o jl ftjjj^aJU C.-.^.J la 4^Laj 5^X3 J^J>- ^^>Jl 'i^-lj^ ^ 

.ft j^i)l ft jj& 



ISLwLuJJf 



(cLiJQJI 6^(^11) cLol£ QjjLoj t^jj^ 

= X $ ^ r " = X ' V = It ^ ^ ® 

= 1^ IT °- = ^ < "J v. = ^jlTli\ © 

. Jv^lj eUJl ^9 'co'vT lij = ^f- QJ 

.Jj/ » = 'ijL-A) iUL^Jl kz-j-J\ \ 

.JLo = 5^1 dJu i}%>- A&jWinW 4iL^Jl ©) 

.«Lj'u = iwiaj ^^>Jl •^jJu_~i ^ jJl j-«j3l 1 

.^a = t>jlai\ dUu J^ji- APjiaJLdl diL^Jl (5) 

VO t " ,np;3 jl Jo«J jljj \ • j!A>- C^aSjXS l^Lol ^3 SjL^ C^Ai-O^l 

= Jy>\ ^5 ^^Jl «jl>^- I 

.Jj/ » = J-«ljja3l *Jo JJ^- jjL_Jl •si-j— V 

.O/ » = j^jV^ r^ 2 — ^) aJj-^ _j -Uf- ^_^>Ji ks-j~* \ 

: jl jj £ Jljo l$J\ il*3 J^ 5 /^ ^ja*" ^^t- ^iaiij j»o ^-"^ (a) 

.O./ » = ^_^>Jl •ai-j— 1 

= ^>J1 j-^J ^lajjl ^^ail © 

:Cj/^»V kt- j^li ^J^^ *— * ^ ^ * ApUjjI 4^jj j^ 

• = j^jS'i r^s— ^-H Jj-^i- 11 I 

= iA>^ r^a- Ji Jj-^jM j^j © 

4^^Jl jlj ij^;^?! ^iaS jJii Ol Cj^Aj ^jL*j e ^laSj j"*/^ AkS' CjI 0!Aj 4j jL^a AXk^ 

: 4...,>,:.. < T r^,~ iw-5^50l ^V;,. ^If. Auil^Jl e\=^s- 



vt 



.l^lT aJLs>-jJ\ J^iU- Aia^jloJl APj-Jl Jo-jl jljj 'A ' 
il^axjl eUo^h iUili sjL^J A^*^3l APj-Jl ^Lib ^.J&n..* Jjj^i? ^Js- ±!_px£> (f) sjL^ OalS 

o^^^sl (iwj) apj^> jl ojcs-j ^LaJl OiU-lj IgiPj— (f) SjL^Jl oapU^ U3j ^ w • l^j'jcs-js 

.^JjL^Jl J50 aJuujM apj^JI -x^-jl ^/fS \A' 

oL>«jV1 ^ A^ili JJii 4^»-Li a5^>- oilj j"/^?' as-j^jj^j 4ju j-Jl (3 ^laJl (^jlf- APj-JI aJI 

.4Jj>-Lii3 AJuuiM AP j^Jl Jcs-jl ^1 ^ \ \ - AS- j^j l! j>£j l^jlSj CjJ*3 il^rsJl 

. jl jj 1 JM?- lgnW'a> ^)l AsL*uJlj AXP j^j J^f-jl .O/^l AalaXla aL>ouj Cj/^V AP ^■..a,V,..,..a Ja>- ^3 ^-">*- ^3^>sJ 

l! ^po 0/^»A AXP O^vM-al La.UPj * A a aL>i*j ^ -J al^a Jai- ^3 j A^js>~ ^--x?- \Ju 

5di aU*)I aS>JI 

AS j^JU jl—j AL>odl C .nlVa'»l ( _^/^5'ol AXP Oj"i^*£>I U-UPj ^» \ 0 • ^iaJaS j ^s>- iJ _pJ 
AS j^Jl tw-^P-l ■ j5w (_j^>- r, "- J / ^* y 4 ftP;'.". a j . yVa'.'> dA3i Jj«J iJ ^po c V • • 4il^a L^^S'l 

jl jiJl ^jj Ij^la ^ V 4iL^a ^liS ^J^l j^ J^^ ^ l^la OV ^blS 4«P;T.a aJus^jO ^■..a,V.,.,..a Jai- ^jS ^«-»^>- -^>>^J 

.a£ {j* ^j^I jljj \ • APjkaJl asL^JIj aJIjuj^JI apj^JIjaS^sJI aL^p ^_^s-I aJWI 



(V - r jV) = AS^AjJU iJj>Cj J AiaJjj ^Jjl-^a Jaj- ^ ^5>>^J Asyjs ^ jlS' lil^ 

.a5^>JI frJo ^ jl 1 Jckj As-lj^l A>Cla J^s-jli 
:Jp-jl .l^la V£ , V A^5 'js~ 3 ^>f>-Vl A-jliJl ^ ^?'a^ j^jSJl ^ia— J^P i_i ^-lajjl j^ V?a.^ 
.^sJI AU JaiL- ^ jJl ^Ujj^I (5) . j^j^Jl ^V>,* ^Jl ^c>Jl J j^sj AP j^j 1 



:Jo-jl .j^j^l ^?.* j^ IJ^la Vo • ^Uijl Jtp Aiaij \ i as-j^j ^JsA IL- Ij ^-p- i_i Ji ^> 

.j^jSfl ^rW.nl aIj^jj ^>JI l^jJaS ^1 aJ5Q| AgL^JI V 



X ^>S~ / X ^ . jjj-j ^ ^ * x 1,1V ^jl^J ^>IjJI k_)JjsJl OjU' jl C~alp li| JjJLsJI Sj^ AkS' j jSsj jJj^j 



ISLwLuJJf 



:Jl>-j1 <JiU rfiaaj ^3 jl jjjj jJj^> A, M L^jljljJLa jljjS 

a3U- ^9 ^^>J1 Jiis- . V> l^Li ^->j^j-> ^j^^ J^* J . l5 j*—* 0 ^y>°y* 

jljJLa A>-jl • V* l^uLl 4j jljJ jX^aJi ^Js- J-^aJ el>Jl i_sH ^-"^^ (_5^ J-'J-' J> SjS 4ja*u\ ^aJ jjl 

s_ai (u) ^Js- Oplj i_f*"^J -iaj^>- C-JU J/iflo) (f) <K3^> J^flSj OA' • a >_ . yflS 

JjiS ij jljJLaj Ja5l>Jl ^ylp >_ . .yr'all J^a ^ijlj -^-jl • jjl _aJ 5Jl>- ^ aJljcs^J ^j>- O 1 • • l&jlJJLa 

^caj ^jIp l^p^j (u) j-^ OJjfcLi .j-i / 0 ^ ^Jil^« J^j ^1? ^s- (f) djsjji sjl^u iJ^^j 

.(f) SjL-JJ iL^lA el>Jl iijS^J (u) SjL^Jl (5) 

.4j1JlJ1 l^Xa 0"\ 4iL^a ^laS jl Joo ^c>Jl AS- £y> jS' jljJla V 

:Jt9-jl .AjljJl 4li>J 
.2J>\XJ^\ IgXPj^ jlAie 

.<2Ja uLpgj JiU- l^jjlaS jjil (£) 



.^^>Jl 4»u JaJLu ^\j&S$\ jjs Ui r o/^"lV ejljJLa ^laZU ^yaalj J^-b -^p^J *-~>^Jt 

.eJuJl sift ^>J1 l^klj ^1 AaL^Jl ^ 



VV 





3.1^9-11 c*_oa£j3 



ij^Lijs Lr iJijj metron t^jill L? lajj Geo ^p^oK ^jj^-oJIj ^U^l iilll ^ Sj^LoJI Geo-metron L^k: jllalj ^jill ^Li5 

/S , A d -v Cjl^-LAJLJ Lg_il ^ if- d ■ " i 1 ** || d_tu1jjj AJ Alj 

4_Lj^_d i a >j| auj pi oJ-olo ^ ^> * ^ if d u uJI pi ijlajJI (jjq ^J-taJ la * (tj"'' >J3| — Oj^cl!i_ifl — (_pj-iJLLs) Jj-s^^'ill J- 1 0 i p d_tojlgJI 

.j-oi£, ^HJI ^ Lijjl *j 1 5 ** j oLaL-iJ d_i_H 1^iL-i>1^ 4_i_ij_aJ1 d_i_U1 ,J| 42&j*.jIj ^1 jpJI 
^Ua 4_lLlLll11 4 ujjl^JI (jn fill ( ^ *\ o * - ^ o ^"Xj cjjI^-ij ^ j 5 q Sjj^s. ^ j^L^j qI > .^LajJI ^ * ,^',11 j ,^,r |jj j ,7ir ^jLaJI ^ 

Elller ^^^^l (J ^(3^ = ^L>^ ^i-H SjSljJI 4JjL*_g .j/^lA." ..ilj o^jLa-Qj Jl^_Lu"il1 £jG j u »" llj d < mjjjfcj 4_ijLu JI^_luLi c/iJjLa-aJI ij >j oj i 



j^jUJI i» j^Jl ^ JS^i iJLSCJl i?-Lw<Jl j i^L^Jl <5-L™<Jl ^ 

.j»jUJI is j jiwJl - 

J Jn>j tUjS' ^ J5 oLolJu-J 5J^I Ju 2 yljJl SJaLw Jl>- jj 



VA 



J 





Cone 




Vertex 




Right circular cone 


Lateral face 




Base 




Lateral area ^LJU- 4^L~a ; 


Lateral edge 




Axis 






Hight 




Circle 




Surface area 


Slant hight 




Center 






Regular pyramid 


pJal^j ^» j> ; 


Radius 






Right pyramid 


; 


Diameter 


> 




Net of a pyramid 




Pyramid 






.S jjUI iljLus :(l - V) ^ jjJI .I=jjji-<Jlj & _>£U iiKJI uuJIj iiijUJI uuJI :(Y - V) ^ jaJI 



ASJI djullj JKoill 




! 


- 



(■-.i«-^h) jL*j2I SjuMj Jliil 



V 



^1 



t 



ojjIaJI <UjLslo 



A ill I -\ ."lift I 1 |q **i 



i 



Pyramid and Cone 





J 




* 


1 




■ 




4loJ j^Jl ■=Lj^ JlSlii ^k^JI 

...cJ^Asi 




?oitk^J! ^ jl jiJ lip. S < 

jj& Si! ^Ja~-b^ ^Ja~J! - Y 

.4^>1 



s 



7=1 



fn I y'i'i ui>9_uj 



o\ r - L y2Aj < 

^ ^il ^l>-b>*x*^lj «LjL>- j 



Ql ^ I t^-\ y-\ q I I 
Q 1 m l 1 1 1 \ 1 1 



Pyramid 




Cone 




Lateral face 




Lateral edge 




Height 


p-Laj i 


Slant hieght 




Regular pyramid 




Right pyramid 




Net 








Right circular cone 



Olq^UI 
JjLujqJIq 





Pyramid j» j£\ 

f ^» oliiisJl ^j^><" Lateral faces <LuU>J! 4^>-jl t -25 u f ^i^JI 
t | ^ Lateral edges 4;Jb>J! 45 y-lj < t -ft ^ c -ft _£ ^ t _£ s~ ^ t lj ^» 

._ft^ i i ? ' ^ r ' ^ c 

.Aj'AP-li ^jl^a yp Jjo ys ( j A height ^ ^gJ! ^UjjI 

. AjApIs ^Ual jP j-lj Aaj jft (jj A Slant height ^1^1 ^LaJ j$\ 




Regular pyramid ^\rT\\f\\\ * j$J| 



9 



© 



^} '/3n jA * lj" o 11 ^ ■ ,r1g o 11 

jS" ^« e jS" j^j ^uLaJI 4jjL*JU 





(i^Vtdl l pjfll <>3l yi. 

. JyaJ! AjjLju ijJb-Jl 44 y-1 - \ 
XLlla^ij y^LJl 4jjL»i<i oliliu ^yov- 4\*Jb>dl 4^>-jl " Y 

.SjjL-ia a^jL^eJ) oLpUj j^I - V 

^ o^t ^"^^ (jy^-o f ^ yb y ci^j^l j^Si-Jl 

jilo ^ 

.AjlSCji L^-^-j. ^-j^j i^^? 5 ^ Apliijl ^>-ji c ^^jIj 

(?\SU) ^ v 1 

L?e^- ^^J* o" (■ oj5C j 




^ r 



!-J y = a" 0 • • 

^ ^_jf i^_jx^«Jl _L j> '.* 
o <y *ej^ ^ j ^ A .-. 

\H = '(o) + r (N V) = V 0) + V (0 f) = V f) 

= ^ yjUJl ^IBjVI .-. 
i_) f ^ olSCjji ^Jcs-[ Jjlijl jSCiJl ^sjj j 

Right pyramid f&\23\ j*j^Jt 

.dkjU4 j^s ?^3lS jjs Jja " 1 

?4jAp15 di*3jj* Li iAP ^^iwJ^ilj >JaXLa ^J6 aJifAS ^A^a iAP Juljj IS\ - T 

Cone lajjie^Jl 

^ya <U yj\ 4.o-;Alw.<JI ^Wi \\ Ji2J j-" 1 _^^ >5 -^ 4**Ja«rfi jj&JJ 

circular cone f&\23\ <£>il Jill Isj^smJI 

^jlaM cJcuJl oUj' 5 j- 0 Jjs*"^ l5 Jsj^i-va JjUUJI jSCiJl 

:JoJi j^vS J^»- 4Jl«15' sjji iwJ 4j jl^pl 
J ^i? ^jL*ji lamias ca^aj J ^l^j u dJaiij lfl^5^a s^jli jljjjJl 





AY 



jiio (^) 

11 = r (\o) - = V--- 




.dL>l^4 j^jjs^a LiJO Jja 

:0-p- JjliJl jSCiJl US' J^Jjl 4jfj^>v« 

jiio ^ 

© 





•r 



ii 



AT 



^-T\Nt = ^J va x \i = r (v)- r (r\) = r ^ .-. 

.isj^>wJl ^laijl Jo-jl <^7l \h = t_> ( J jl? 4 ^—i \ = f ^ jlT I SI c^jlaJl Jsj^pvJJ iajLJl aSCjJI (y) 




JqJJI guj Jl OjjLqj 



:^uJl ^LiJl ^51 J> © 
<9p-l iAf- la [^J ^LjUJl i_j_p-l iAP 

"Y + O ^-"^1 iJ^P =j-> jj ji) i-lP + <*>■ J*}M i-lp" .4jJUi« 4jjliLa AjApU ^>va ^S? ^ jl 

^fV\ Ji>^Vl ^ aJUI Jl >Vl vJj « JtoJt ^31 © 

^Ul^l^l * 

Locl^o a ^^pUj j5Ci ^Js- eLa jl_j>- Jjlajl jSsJiJl '.Qjj^x) rinniff) 

*-yl *j jl_j»JI ^lajjlj (jjjjlf^^ ** J ?"J^ £-laJjl j-o JS' -X>-jl aUaacJt CjULJIj 

idJIg^JL JzujJI © 

.4^>J| Jsj^>va ^*ulj J _ai? i_<.m*>-I ^VoV,! l^jApli Ja*»^aj 
AjJlpIs J jls (j3a>- j^Vl 8_)*>J1 ICL^IllllILl izujJ 1 (by 

.f^3l ^UjjI Jo-jl cl^la \A1 ^IfJl ApUjjIj l_^la WV 

4*ia3 (^jk; ^jIS (Jjjb Jajji^a AsJdJI jL)S/l v_iLJo 'rirlinlli JqjjJI 
^-iNYASpb ^Ia3 iwfl^aj J jls ij J>\^ ^Ua3 jSCi ^^Ip 6jl__pJJ JjbJl ijjj^l 
^IflJjl Ju»-jl | ' ' t < *Jyli jlaS iLyflj j^a^L) C-^>o 0 * 4i>-L^aj 

.[djpli ^la3 iwi^aj J jls x J jls? y = ^UaaJI 4s-L^a : ji'jj] . J^3_jjj>«JI 





At 



Y 



fr> I y'i'i uiqji) 



.^UJI ij>J.lj ,, toll c>l 



Ql ^ I k\ k-\q I 
Q I i I ] I i I ] \l I 



Lateral area (L.A) 
Surface area (S.A) 




,UJJ; 



Surface area of pyramids and cones 



aA^IM As-L*^<Jlj «L*jl>Jl As-L*ujl iwjL^s- dXiSCsJ Jjfc .Ift^La jS' aSC^u J^\p- 





Jx 



4JbUalaj j^sLJl A> jL*JU oliiiU 4^Jl>Jl As-j^Jl ! jl Ja^-*if 
J = l^U J5j Aj jLu2o A»jUJl oU-lajj^l 
: j jSo J ^ = A*Jl><£> J ^l^'.". a ^UiiA sApli 

^ + JVy + J V y + J x y = 

.(^yjUJl ^UjjVI x sApli Jaf>v« y = 

.AjApli As-L^a + a! A^jUJl As-LuJl = ^j^i aJ^JI As-Lujl 



ajJlpIs a?-Lv^ + <LjU»J! ax?-L*o = aJL^J! as-L~<J! 



AO 



^nii ^sl^ji - <_ji_kJi v k 



Jtiuo (^) 

.«*J60l AXs-L^a -^-J^J ^*>^va31 <wi*2 

J-J'O 

= ^j*jl>Jl J ^1? c ^\ • l^nl^is J ^1? j5<Li>M 4jOy* Ai'Apli 

Ui = '(o)-^r) = r (_a C ) 

V \ 

^ri< = w x (1 x \ .) x - = ^jUJI^-LuJI 
r - • = r (\») = sApli 4j»-L^ 

.4j6sJl 4is-L^a /»-*>^wJl i_J5^5 

4] SApli l$la ^1 jjSC J ^A^3^?l 4j jL*Ia Olxlla A^s-jl £^>- 

Jsj^p^JI eJkf-lS Ja^>va x J y = 
^ J7T = ^7l\ x J y = 

^ J ^ = J? j y^JJ a-JUJI 




A1 




jiio (^) 

iro = \\o) + r (r.) = r J v 
= J .-. 

jiio ^ 

^ ^>vJl JoJe>oJ (BjjJv^i) 4jiLijl d^dks- JjIaJI JSCiM ■cupj cl^ULo (V) 

sApli U^3 jUjIs jll?j^>va 4iy& ^^U- ^y&j LS ?-^J1 



r 




£^JjO jZj&Y ~ 

^lill ^ISJI — a — U - <_JI_kJI V K 



jKj-j ft ou\jJ\ guj-UI Q-JjLqj 

eliuuJl CjULJI iw ..».,„•>■ *laILa ^»jJ6 J50 dJkSOl 4s-LuJlj 4~jUJl 4s-LuJl Jo-jl 




1^- Y ' 






. N * * * r»J>gT.'..,>..«3l ^JL&M (3j_9^ 4»-L«^ J^s-jl I 



°n • 41) jlj ^l^Sj ^—V'l 4jpli ^laS iwi^aj J ji? ^ _^>ta £-Ua3 jSCi ^^U- ^ jJLjl JijjM j-« 4*la3 Oj jla 

.j£>j^>ujl ^laijl -^>-jl .4s-L^a jS \ 4! IajIs ^J^>J^ \bjj2>iA ^ali 
(jbil^U 41> jlj ^LS c ^UaJiJl 'spli jls3 t-i^i'i J jl? ^ c i _fls V 1 _?' y = £-UaaM 4s-L^o) 
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fn I v'i'i ■ "Q ■" 



.-5UJI J»j>Ilj JlsAl (■>! 



l"ll ^ 1 \r\ iT\fy II 

g i ml uulil 
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Volumes of pyramids and cones 
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JjJLuJl ^^■ Jj r^^ 5 " -^"^ ^«W*,ri" Jj5> 

^Aplaijl (j^ajj AjJ^f-li A»-L^a j^aj a) ^jJl ^jlaM 



^j>o- aJ^Jo *jlaH Jsj^p^sJl ^f 1 ^ ^"«"»" J- 35 

?Aplajjl (j^ajj AjApIs As-L~a j^aj IgJ Ail jia— 1 



jj-iuMj Lf^r^ i3jJ i_5^ 

jj-i^a (^^b 'lj^^J ^J^) ^Ja-Jl 













> t 










/ 1 \ 
/ i \ 

/d:. 0 \ 






^ — - "i 





.liLj jjJLuJl ^jI^aj i^* - < ~^ 3 J^p ' 

.Ol^l ^jJ^l 4j^J totftJ j^AlftJi *-J-*J 



Volume of a Pyramid 





O 



^ ^U- jjk- 




Jllo ^ 

j5<LiJl 4jl)j^ 4j'Apli .'. (^^J '•' 

x ^ YXl = \A x \A = (J) sApli 

r (\o) = + r ^ 
r U = ^Ui = r (^) - r (\o) = ^ 

^ x i3 ^ = ^ '•' 
v ^\m = \r x m x i = ^ji^>. .-. 

elWunJl oULJl Ujl>ol^« J^-iJU ^aj^Jl ^lV"<Jl ^"J^ 

* /K CD 




r 






: jl Jj>o 



T 



Volume of a cone 





.eUajcaJl CjULJI laJj-OL^a JSsJLJIj ^SjaJI ^jlaJl Jsj^i-wJl ^f 0 " -^-J^ 

© ^ CD 





jiio (^) 

aSC^JI Alcf jlT IS\ t^jsAM AsliT Jo-jl ,o 
V-^A'n = (£,r) r (\,o) A = aSC^J! ^jJi .*. 



AiliSOl 



.Aplajjl Jo-ji ^Jl ~[ AjApIs Ja^>vaj r ^7T XV Asjs^- -l?j^>va Alyfc ^Js- Aj^fjSCjJl A*ia3 (t) 

jiio 

j4^> AplaJjlj ^\ • AjApIS ^Uira ^1^5 J jl? c^UxJl a ^yt> 'fir lirilli JzujJI it) 

^xJl&p Aa3 ^U-tOl ^ X \ • jl ^Ap 1SU \ o ajApU ^iaS L.t/i,' J jls ^jIS ^ ^jb Jsj^>v4 J\ J 



r 



Ixli r j-< I = ^iaiujl ^^Uki-Jl A»-L^a 
wr ~ 0 U ° = °n \&> \ - X \ . X i = >JI 3ApI<5 A^Ua 



r x mv.r 
~ — = ^ 



TTrro 



.Jj j5>^Jlj j-£*aM ^JlAaS- *Uj'I JJis £a-iJl X \ V jl ^Ip lil^ Jsj^i^dl SJlpIS ^laS 
^^^^ W^*-^ 1 >L*oJ_j c4jji>-J j^iJl JjLJ( \ v "-"" :>0 ^J^" a**" jJJii' ;<Ulis 



r 




Jlio 



lM<0 



rr s 





v r 

j-S'l AIjl^ U^jI jJJJ jLulS' i_j c f (o) 





4^>t>- Jo-_jl a-" jV • 




a-^v • ^jjUJl ApUjjlj ' a-^v • * Ai'Apli A^?"- a ^-^j ^y 55 

<V 0 Af-lajjlj AjApIs Ja^>va ^jIs Jsj^i-va ^f 1 ^ -^"J^ 

* A 1 





Jjk> jlS' lSL r *— /a^-V, V Palis' aJJuco aSw— j^^l ^^i) ■gjjAj : d^LuuuJ b JzujJI (J) 

U^j5CiJl^l J i^UUl:cljj : uiJLJ=u|JI (j$ 

.^1 AplaJjlj 7T W <Kas*=- *j13 -Isjj^a jSCi ^jIp eLa ^j^s -iu^O nnniffl 
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^f 0- ^ aJ^aj j^Ucia (J>\>\>-^t£jjL#j<i Jjlijl j5Ci3l ^»i5jj Qt, 
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3 ^IJLII 2^1*4 

Equation of a circle 
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7=1 




.5 yljJl e jj& ^)\ rj*^ Ak.g.' Ji«J (^Jiljujl) 



j {y> C-jli)l -btJ! { j~t>i 0j£> L g$\ ^jZ~~t>}\ Ja2J 4P ,jA 
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silt- lg) j^jij SylJJl 4i)li3l 4^;g;U 

^laS t- a ^aj J Oj\xM Jj«J1 (_j«-^> US' <. ^ 
{• < 1> ' = f :</•} = J : 

(_?*-^ (j' 5 ' o*) i/" ^'g'^ oils' lil^ 

^jLtj la^laS 1^0.^' J jlf J Spl jJ 
1 = ^ = ^ » 

r (i) = r 0-^) + r (r-^) 

U = r (\-^) + V (V-^).-. 



iJ^jj SjSIjJI *JjLjw djl^S" 4 
.La 

e yljJl iJiUi oj j^aJl ^ 



Ql ^ I \r\ ir\ q I I 
Q I ilil J ■ J \ 1 1 
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Equation 




General Form 
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-ft 



3 jjtjJt ajjbw 








i - 





7??e equation of a circle Sj^lJtJl 2LtaL*A 

aJ^Ucq j\i oljj>-j3l ^ ^jLto lamias L.t^ J (-a <■ 5) 



V = r (-^-o-) + r (i-^) 



n = r (r-^) + r (o-^) :L5 1 




Jllo ^ 

T = ^ 4 V = _a i o = j.', 
:Uj5^« jlT 1S1 S^IjJI ifel*. ^1 © 

.£j\ Jo-j o ^jL*j la ^las L.ttAi J c (V- 4 i) ^ 1 
.OlA>-j A ^jLjla^laS Jjlsj i (\- iV)^ V 
.CjI-Xs-jM ^9 YaV i^jLj UjlaS Jjisj t (• c V) ^ (J) 

(<\- 4 r-)t AkaJU t(o- t .)^© 

.Ol-X^-jM j»« ^ ^jL**j la^laS 

jiio (^) 

jbiUaia jl; p IjJI jl r J 4 N J jljpljJl JjliLjl jSCiJl (V) 

.eJo-j V = la _^ia3 Li^i J jlsj (• 4 •) lajS^a : J S y\SS\ 
eJo-j V = ^ la ^laS g^i J (V 4 o) lajS^a : J S _pl-0l 



<\0 




: jlT r 1 _?'= r (_a> - ja) + r (_£ -j- ) :a *pt->JJ 4^JU ilaUl ^ju jjl : 

V > V - ^) + \S - ^) 3 V < r (-*-,o-) + V (i - ^ ) © 

Jlio 

rV = V (o - jjtf) + r (r - j-) : l^bLw^l JS^jIjJI ,ka3 ^J^l ^ (\- £ 1) ^kaJl j\ (t) 
.BpljJl 43iUJ O^aM (\- c £.) Aka.:Jl ^'IJo-L jij jju)1> 

u>J^\ = rv = n + \ = r (o - \-) + r (r - i) .-. 
.j S^Ul jj-b c ^) 4k2J! jU rv > r (o - ^) + v (r - ^) jlT 1S1 j 

(r-ct)i c (r ( r)^ c (o <v) v < (r t ^)l 



3 jjtjJt ajjbw 



jiio (^) 




r v \ - 



(V- t Y) 



r [(V-)-N-] + r (V-l) = r ( C f)=V' 

i. ='(V) + '(r) = 
1. = r [(\-) - j*] + \i - ^^S^aJlibUui j^SOj 
1. = r (\ + ^) + r (i - 

(\ • < r) t ikUU C (V c V-) ^ 4ia2Jl UjS^o 1 

Jllo ^ 

n = V + ^+^) v w = r (r + ^) + r (r-^) I 

V = r (-^-j-) + r (i-^) 
r = i .-. r - ^ = j - ^ I 

.Sjls-j WV l5j^*j L.8,^i J jl^j (V- t X) AVi'i'M a y IjJI j j£l*3 



* = _a .". jjtf = _a - jj^S 

£■ = \? M = V 
.CjIJo-j 1 |^jL*ji lfl>jla3 c-fl^aj J (* < N-) ^W'a'.tl apljJl ^ .'. 

.Cj1Jj>-j V la ^aS ui^aj J jlsj (l- c V) laj5^« ay b Ji«J sllutjl ^jljjJl jjs 

^ = \i - j-0 + \r + ^) v n = r (i - ^) + r (r - ^) Q 

^ = \i + j-) + r (r + j-) © n = r (i + j-) + r (r - ^) * 

^ = r (i + j*) + V * n» = r (° + J-) + r (r - o-) CD 



General form of the equation of a circle 3>jI jJI 2ubJI 3 jjjaJI 

:OlJu>-j3l ^ -^y i^jU^ji la ^la3 g^i J jlgj (_a c _£) lajS^a SyljJl AbUca jl C-yJlP 

j-ljftfl dU{ V = - o^) + "(i - j") : u» 

(\) ^i^s = ^ - r _a + r i + j^_at - J V - ^ + r ^ .-. 

IjljJLo = r ^ - r _a + r ijljJLaJl .". JJ \f ' -* ' i 

v ^ - r _a + r i = _s- c _a- = ii t i- = J^>jj 

Sjj^aM (^jIp (\) 4blxJ\ ^^aj* 



O^j- ^ ^jjLtj la^laS iwAyaj J jlgj < J-) lajS^a Spb 4bl».ft3 *Ul»M ajj^aJU ^<a....."j 

• < ^ - x t) + r J « -^- V 4 + V JV = ^ 

Jllo qjfr 

.CjIj^s-j o j^jLaj la _^ia3 li^'i J j^oj (V- 1 1) laj5^a a yb 4bUcd «ul*M ajj^aJl A^-jl (J) 

epljJl AbUJ ^aUl ajj^Jl (J (£)- c J-) apljJl j5^a ". - 
L ^k ) w (r- 1 1) ay IjJI jS^» t 

r = i) c V = J.'. 

V - ^ + r J = - « o = xf :• 
r. = r (o) - ^(r) + r (v) = ^ .-. 



t 



-ft 



3 jjtjJt ajjbw 



:jl5'l3l^ljJl4bUJ 3loU31 Sjj^I ^1 0 
.sJo-j o\Ay lSJ^J ^ ^.ayi' J c(o c X-) ^» sdaiJl la^5^a (, ) J 

jiio (^) 

.<US ^laSU^ (r- c t (V < l)f j.v^fll'l C-JlT lil eyb aJjUJ <*LM sjj^aM (V) 



( 



r- r ^ - e 



- — ) ^ aVs'p'M Lj'1j^»-I j^^j j | a^\". a ^» 
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i3 ,<1 



v 

±=4 



J- ••• 



ilX 



\-=^1 . = ^ + r + (i)r - *(r) + '(i) .-. 

( ^ ) 43il>uJl jij jadU 

^Ay? = \ < - + - X jo + r L f> i^yb oJ>\ji\ AtaLwJ ^LoU51 ijj ¥ s&\ .'. 

j cl^i t^iaS v t c-JU .Sj^ljS^b Jl^- (• £ £ (a £ r) v c (r- c r)fJalt)\ cJS \b\ Q) 

qjoLb cih^ 'In 

• = J-ab-a ^ (J^ J- 1 y^rj i£<£i\ J^>Jl iJl?- lUJU 

• < ->■ - r ^ + r J ojSy. ob 



*Jc>-jM = V J^Uca = J-aUca Sjj^slM j^jS AJiUtaJl j-« Vji Jj^j^' " ^ 

Jlio (^) 

.l&^iaS i^iyaj J jlsj l&jS^a Jo-jl Syta a3:>1>lo OjlT li^j ?spljJ *LTiM 0^iL>uJl (X) 

. = ro + + v + V © • = ^ - j^a - ^ + V r + V r CD 

ro = ^>. , . = i = i] t r = ^ = J 
. > ro - r (.) + v (r) =^ - ^ + r J .-. 

• = So - ^ai + j-il - + r ( _ r - .*. V jjlp 43il>wJl ^^4a~JL> (© 

\o-=_>. £ r = ±5 c r- = J 
. < va = (no-) - r (r) + r (r-) = _». - r 4 + r J .-. 

yW £ • = £ -=J 

. < » = _ . ^ + . 
.la _^ia3 Ll^i J jisj laj5^« -^>-jt '» yb 53 3 1** Ojl^ 



t 



-ft 



3 jjtjJt ajjbw 















r 



* = M + j^A - j*\ ' - + r j- : N J jJpljJl Jja liO Li jiStii 

jiio 

^ | (j^> f SjiCj JjUlJl jSCiJl ^jjj :dcLunJL JiujJI (J) 

l&jisS iwi^aj J Jia jlS' li^ f s^SCjl spta AJil** (T) 
o- = ±! c o-= J (o t o)^iUajjJl l^jpb jS^j.". 

ro = f (o) - >.) + r (°-) = ••• V- r 4 + r J=^v 

. = £o + ( _ r A£ + V j^ + ^ S^jSCJl S^b A^Ul* V © 
V = £o - £<\ V = ^ £o = ^ . = *J V = J .-. 

eA>-j V ^jLaj la ^laS uiyii J ( • ' V-) j diaiiOl l&jS^a jj^-J J 
sA>-j W = v (o) + V (V+ o)V = j f = ^^J^SCM <J?. •'• 

^*k"\ Jiftj ^gjlJo-^h (J jl^ujl ^ i>A>-j jS' '.* 
^VA = 1 x \y = l y3j£j\ j^j A*Jl .". 

JlajVl a^I ll^ljl«lala JjllJl jSCiM ^j-bJLi -bujJI (\*) 

Ijjl 

.l^J^iai tj| 4 • = \X - j^l - j->£ - V j^ + 
^ jl^uJl ^ Jl jWt eA>-j Ojl^ J^l) ^lajjl i^j* 2 ^ -^J^ 

Jlto d£ 




: j ^Ssl*3 _fl> i * i f nil ^uUij>Jl (j-'JJ^J SjUJl SpljJl j^j^ ^ (J^L^ 

= (^f vX)^ = (vf f X)^ ••• 



vr 



4jL)Uala OliiiU 0 ^J\-S> 5 s~ iwJ f JSsJLM .y^t^S." Ji>-!A> J 
iwJ f ^» A iL»-L^a X 0 = -Ja£u)l ^^Li-Jl 4j»-Lw3 jl 



s vrU. 



X 0 
0 



O^^^dLj t. = o-n + ^ = V .-. _^- r i} + r J = V 

4*;^ Jo-j , \ .olo = °VVU-(l«) y = ^Ji^Jl ^UiJl 

rrvA- to x <\o,\.oio = ^UiJl a^L^ j 



^ ^jIjJI gujxll 0-jjL^oJ jjjj^ 



© 



Ua> v | «-i^3 ^1 AkiJl ^JlJo-l jU (o t t (V- t r)f OilT lil (t) 

(\-<-)© (• <>) * 0 <•) o 

^jLj (r- < \ .) c (i c r) j.-^fliM ^ asLcJi (?) 



(Wo) a (• <ro) © (. t0 ) © (£ «\) © 

^ = r (°-^)+ r (r+^) © t^^.^+^v) D 

« = v (o + J *) + '(r-^) a ^ = r (o-^) + r (r + ^)© 



3 jjtjJt ajjbw 



7ix\x * 



tfli © 7TA CD 



: jlT ^ la _^ia3 iwi^aj J jbj » b&jS^a ^yJl 3 ^IjJl AJilva <^&\ (v^ 



l=^> t (. c .)f V 

£ = ^ c (r- ciO c ® 
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0 = ^ «(v<r)f i 
i = ^ < (« t r)f © 

T\r = ^ < 0-*0f ® 

(^jlajwJl ^ ^Jl W^ 1 . (_s^^ A^iUua ^-^i 0 
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1 









A- 



1- 



© 



.(X t r)f AiaiJU j*3j t(o- « V) f AiaiJl lajS^a © 

.(v . Ov ' ' "0' ^ »^ ljJ1 © 



^ = r (o-^) + r (r + ^) 3 w = V + V ' 

jajjc(< c<)^Uj5^ai^J .a (jjLo U^laS Jjlsj 4 (\ cr)^laj5^> 1 

(\ < o) v < (v- £ r)f l^J Jos ZJ] © (i ' r) v ^jjJU c (. c 0-) ^ UjS^o ^ 

\r = ^A-V + V a * =o^N- - V + V e 



.=A-^r + V r + V r 0 • =V+j*£ + j-r- V + V ® 

sJo-j V- (JjLj la^laS i_i^flj J jls Aj^jIj diiala (V £ V)t ^ij^Jl J^p jblj ^ib icbpJI ci — w Moll 

^JJJ j-*- 1 ' (_^^ J^-* 1 ( _s^' i^- 0 lij^**- 0 o" J ^° ^-*-^ 5 -LPjIo n oll fnom ll ©! 

. 4j«J *Jj>-J iwJ^i^J 4j»-L*^a L. ...>.„■>- \ • = 1 * - V + ^jrfl - (jtf + ^ 

lij^Ji f^-"^ 3 _>S2^o a)T ^ o^lH Jr?^- 1 ^^ J5ClJl jj^j :dclirxll 

k J I ' = XX + j^A - • - + i^ys ^TVl jU Cifr ^Jl^SJI 



CO 





/I (_ 



^_ ^ i!^LiJ oUcu ^ ^s-Vl Ag^-jl 3 sApli a) ^^>v« (\>s-" 

^j-*^«Jl i^jjl ^Sj^ ^j^J^ ^^~'' a AjJ^pIs ^fls » tv.". „ll ^_^JI 

l$Jp ^31 ^ij 
.J jiaM jj Aj jLjla A^jUJl A9y>-I ^ 
.Afljlialoj jj^sLJl A) jL*Jla Olxila A»»jl>JI A£s-jl *A 

A> jL*Jl« A*Jl>Jl olplaij^l 
laj5^«j ja> ajApU ^jlf- ^g3l o^lj U"° f J*" -J - *^ J**^ 0^ -iaisj lit UjIS ^$JI 0 j^-o pjLSJI ^ _>$JI 

.aUT 

^UJl AplaJjl x AjApIS Jiu>va - = ^ ^iJ iiA^LJI ^U-LoJI 
AjApIS A>-L«* + AjjUJl AXs-L^ = -jjll 3.KII <La.l • 
Aj JlpIS jlaS Ll^i J jlf t?* ' As— Ij J jis J -l^ J 7T= ^jlU! Ja^_ > i^iU 3^^' "mil 

( 1^+ J ) if 71= y \f J J # = pStill -1= iJSJI i^LaJI 

Apliijl X Aj'Apli A»-L^a iwJ^yi J^sl^- kiJu ^jL*o JajjjL-oJ! 

.(^ ^1^<J1 AIjIj Aiaij J^a ^l_oli5l Jj«Jl ^j^aj JiP j ^So ^jX31 ^1^<J1 Jaij AP j*^- 4 :SjjIjJI 

S jjljJI SJjLsuJ 4-oLslJ! S j^aJI 

if ^jLttj la ^laS iwi^aj J jlsj (l!- <. J-) aWb'.II lajS^a S AJiUcJ A^UJl 




WO 



sJo-^M = r j^s J-ab- 4 = J- 0 ^*-* :0^>- ^aUJl ejj^aJl ^3 AJiUtaJl ^ Sji J}^^ ^ 



(dllllll oi^gJI) cLol£ QjjLoj 



^laXuJl ^9 ^jUJl 4j>-jSfl ! 

JaaJI J a^jUJI olpli^l V 

iUrflj J ^jILM Jej ^ 

x =^ 1 ^ © 

^ jV— J • = \ A - V + * S ^jljJl ^laS cfl^flj J 




( v ^;riA 



r 



1A 



r 



r 



rAi 



r 



1A 



i : 71 



r : tf) 



ri- 



ll 



71 : £ 



(\. t (r- < 0) f d~>- SjJUl y» >s L7J © 

.J^sSM Aka.;,; j^jj (W- tO ) UjS^a Syta AJiUuJ 4^1*31 Sjj^aJl iw-^Tl (v) 
i^jbU^ s J>\$ JS' ^laS iwi^aj J j5^« -^-jl 

. = v - ^\ . - V r + V r ^ • = l - jo i + a- r - V + V © 




oLi3l US' ..l^i>-l2a j^jcJ jU ^1 U>a*j cJuLs <LbjJl2)\ 4j j-^ajl J^*^ C**Xftl Icl^Imii II 

jl C--«lp lil^ .jj^JjL) jijJJl Jt>sXaJ L^OJ ^j>-J-« j j$sJ j^SWl ^*j-^JJ l^jU'- 4 oli-iJl ^L>-jjl UjJ6 
.^j^ _^lo iwJ^J^J SjU ^ ^J^l^uJl ^lp-pl 4js-L*w« -^>-j\i ' 1 Vo Aj'Apli J jZj* V N , 1 4^-laijl 



^jL*J <W>o- jlj • Aj'Apli Ja*5>v« ^lalla j^jP-Uj ^jJSS 

r ^-rv © v ^\a-© v ^a\- CD 

(\- «r) S (n- <r-) v (v «r) CD 
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(r £ \) 


(\ t \) 


\ 


(n.r) 


(o e r) 


(i«Y) 


(r cV) 


(r,r) 


(\,r) 


Y 


(n £ r) 


(o £ r) 


(£«r) 


(r £ r) 


(r £ r) 


(wr) 


r 


0«t) 


(o £ i) 




(r d) 


(Yd) 


Od) 


t 


(n £ o) 


(o £ o) 


(1,0) 


(r co) 


(VcO) 




0 


(■un) 


(o n) 


(in) 


(rn) 


(r.n) 


On) 
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r i = n = i x = (^3) j - ^ 
{ci t o ci c r <r t \ }x{i c o t £ <r <r t \ } = o-T 

\z^» >^>-^J J 3 ^" J^? 5 ^ <*-Lo»M «-l*23 ^*<Jlj 

jiio ^) 



jSdsJ ijiJl s-laM ^jl y jjs JS' jl Ja>-!Ai aJljIaJI 4^jLJl 5^><JiJI j>s 

ijjl j^tsJ ^^L>Jl ^jlkP jfllV? ^1 4X>Jl ^lAP^l j^a SJS* ^1) j ^laj jl 

\r = Txr = (ei)j .-. 
0 co c £ c r ct <\ }x{iJ cj^}= 

. ? ^V 1 ^ «-UaS J- 35 • '*^-<wJl ^JljJliAP __^juJ Jj& «. ijiiOl 4jiia3 J> Sfjl ijJl ^>ts- ^1 li^ 

jl jlkaM aJl>- JS' 4=-llJl Oii^l jJl JjU-j OjlT liU ( jl jJ\ - j^aiS?! c j^sf^\ - S jj&laJl) 




JLLo ^ 



( C t c ) 






c 

1 ' 








c 


(t_J 1 ) 


1 > 








c 











) iJli3l 3 ^SOl 4jj>r.^.JI S^SCJl Salt-l ^ _/>-Sh Juu Sju>-1 j)1 j^^ 151 

. jl j)Vl £-;l£> Alas-^Lsj J^>-1 jj-^J _>>-Vl JjiJ 6Jl>- IjJl jj/c~>~-lSl 

(<—>) J^pU »l»Pi.Jl 'i^SOlj (^) J^pl) «•! __^a>J1 i^SOl ^l.J-^P 

f-1 ji^aJl S _^Jlj 

<L>oji 1$) c^AiM ol^jSOl j^s JS' -q^Z iUUl 

jl ^^SCajjJl J^a ^*2JJ 4^jli3l 4^>vuJl ^3 Jj^la)! 
JjliLsJl J^vjJl ^»J5jJj AjU' S^a ^ju-Oj c-*>i— J 

"\ = V V = (iwj) j ki»*>- AloJl frLtii) 4^jLJl 0 

' ' v) ' ((J" ' (v ) ' 1 = ^ 






1_J 












c 








c 








^1 S^Sol silpl ( Jik>-1 jji) jL*fiJL:Ujtf 

<L>«2^3 iJLa j^jSo j5 dUioj l^>u Jjo j^SOl 

i = vxr = (J) j .-. 

' (l/ 5 ' v) ' ' v) ' ( a° ) ' ( v ^ )} = ^ 
((vo")'^^) 



dJa5-%3j Jl^Vl ^ >>-Vl A*j 6Jv5-l j)l j^J^ . 



.6 y^CS- iAP j^JJ 41oJl «-L^l3 iw-jS'l . 6 j5<3l ^ij 



The event 



jJ^Jl < 
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ij^S^\ iwjj^pJU o!a>-!}\] dUjJ <.<wS 4-a*M *Uas j^ ^4}^ olpjA^va oIas-^JI jl Ju*^- ~\ 

venn diagram j3 JlSCiU l$Li*j j£l«j US' ...i^iud 

jIapLj iiJd!: jls 1$) 4AyJl «.lyi3 i_3 4 4J1 jj^p dj^>oJ U' A>- f jl5" 1 - Y 

. jjL>voJ1 jji J^sJij I oa>J1 jp ^ocJl ^Jgx^J 4i-aLiJl apj^j>«J1 i_i 

1 jj^CS- 4j^>sJl ^jU jlS' lil^ ( Jji>j) A3 U U' A>- jl J jiii "V 

.OA>Jl lA& ^j^' ^3 1 ipj*j>vaj 1 j^S^S- 
^jj-jJI^^U- j^laj ;^a!1 iA*M iiib-^Uj sAs-lj 'iys «-1IMa1p !>\i«3 

0 cO d <r ,\} = <J : jl A>u^jL«M 
OA?- j£- ^J«J <_3 j^ ^S^?"- ^ J- aJ T t - a (.y^J {"W £ 4 V } = I iip j*j>vaJ 1 j 

.4j^>oJ1 «•! j>-\^ Xs- ~\ jl 1 jl V ilAP^fl ^1 o lil^ ( Jji>o) Ioa>J1 jl J jjijj " ^j>-jj J_y^ " 

jiio £p 

. ^^1*31 A>-j3l ^Js- j^la; ; ^a!1 iA*M dla^laj eJo-lj sys *U^4j^>J ^ (t) 

l$A« jS' j^jUp iAP ^il.J 4j^fl olA>-^Jl j^P ^ArM <-U^a3 iw^S'l CD 
" ^Jjl 3AP JJ$> " > > OA»Jl c "° j -0 j;^l vl ° Jj3^> " t '"'-^^l 

"£ ^Js- *W*JjJl j^jjj iAP jj^li " i OA>Jl c j-° j-"-^! i-^- Jj4^ " ^OJj>Jl 

"V i^jLp ^wJj)l JJb iAP jj^ls OA>Jl 
? £3j A3 jjSC 4iLJl Cj1a>-^1 4 h,y>Ji\ <-\y>-[ JAP ^^LJl 4j>-jJl ^^Ip V iJjJl j^li li^ V 

jjCjO t o t £ t r <r <\ } = o I 

\=(t)j c P}=t.-. "o^^liAPj^-foA^l 

V = j <. {0 (.V c t } = i_j .*. " ^jl iAP jj^> " ^-J OA>Jl 

"\ = (^) j c i_3 = {1 c 0 d iX i\ } = ^ J^s jii^l iAP J^li " ^OAsJl 

\ = (3) j c {1 } = i .". "1 ^^Ip S^JjJl JJb iAP jj^t " i OA>Jl 

"V JkP «U^Ji3l JJb iAP jj^is " _a OA>Jl 
V ^Lp 4.a.,>..'a,U J^jjj ( 4AoJl 4j^>u3l ^Jl ^Jlj ^1 As-jj"^ 

= (_&) j t ( 4JUJI apja^JI) 0= { }=_a.*. 
j^J £3j AS !^ c iwJ jAiAs-Jl ^jA JS' jl J jiij 4j^>od3 ^J^' V iAiJljj^iiAlP (5) 



J^J tj\ J 5 La. Q 

"V jif- 4.a.,JaM JJb iAP j^li " f OJj-Jl 
" < = \ 0 + (V-j-) 4)il>uJl ^iLs-o iAP Jj$> "^OJkjJl 

7??e simple event ( <>JjVt o JtstJl) Ja,ttiuH O JtstJl 

compound event v_5^«Jl jJiwUp ^-^j O j^sUp j^alp O-Xs-Jl *1 jls-^l 

The certain event : JlS J*Jt O JtstJl 

The impossible event J-cfcILu»Jt O Jbtfl 

J^s-jX^o OAs- j^S _£> OJoJl Lai Ji5j^ 6i> ^ O J^>Jl (£) J LLo (JlQ 
eJua ^jlp Jjsx^uJl iJjJl Jis-j3j Ujl j-ip SJ^s-lj 4iUaj ^ \ ^ ^JuUla Cjljlii) ^ 4j i3j-W* 

" ^j3jl iAP jjg^> " iwJ OJj-Jl 
"A j.Cl >.ic jj^U "^i"i.ir>,U 

"V ^^Lc- 4^Jj)l JJL iAP "i OJvsJl 

" \ \ ^Js- 'WJjJl JJL iAP jjg^ "-fls O-Xs-Jl 
Qjj* iAP "j 
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JISC^U l^Li<J ,j^L«j US' Ij J^aj jl Ulai) 

Operation of the events OIJl^-VI ^^ic ljUUjJI 

j^jcJI ^lai^J 4laLiM apj^j>«J1 i_i 4^jJl «.Lyi3 jLipUj JUS'^lj (3 j-^lj ^U^j iUo^h Ji* oIpjaj>uJI 

: ( ^ ? L)U5' jji JlSsJiU IgJuiojj Ij j-ajj LlfiA) ^^P CjUujJIj i_S <wj J j^j'JoJl Jjf- 




ni 




U| 





(.[^33 j^sUp JS' j5>o f jlS' lil^ c f J^SCjl I 

0 = 1nt (( J=tut: Jfe-'tf 

n f j^Lp (j^-aj 





Vis 0 ! »_j OJ^Jl ^J^J 



(Jail 



jiio(5) 



: AJ^l OlJv^-^l y> *j 4^jJl t\^s3> AsllaJl 





f M 




I Y 








0 






W 





"(^3 ^3 i.X£- jj^i? " f OJoJl (J_J 

CD 

{a <v d t o t £ 4 r <r c\ } = <J 

{Vco <Y\ \ } = f.\ 

{v co c r c\ } = v u f = jsVl Jlp Uaj^i ^jSj oj^ © 

{A cl (1 } = f = f £jSj ^»AP OJv^- A 

{V} = f - <_j = JaJii ©) 
{r,\}=(f- v )U( V -f) = JaasUaJ^l^j3jOJ^ © 



{VcO ,r c\} : 



JjiJ (jl JjLa. 

Jj^Jl iJ*M -lb-j3j Dl j-ip lalj^-l C^=-^ . 4jj*lw> *^**5 oliUaj ^ ^oViVAlt iJ*M ^Isjl 

'T (JlP iiJl JJL _yfcUaM iJ*M " i_j OJoJl © 

; ZLQ Li J'/^nV 

. ^3 J^>-ij J-^J Cj\pj*j>wJ1 ^JWl OlJo-^l jP j^P <. iw9 C-l*fl3 j» OS?^ V '' 

i £j3j ^APj I £jSj ^»AP V t_j ^jSj ^AP jl f ^jSj I 

j^'A^Jl £j3j ©) 
1_J = ^AP 4 f = f ^jSj ^AP V 

"(vj u f ) = V nl = VJ ikji oj^ji .-. 
V u 1= "( v n f) = i*o ^-j^ji £jSj »ap © 

t_j ^-lP jl t ^j$J <U»jiJ jjb ( ^JJb*Jl ^_oij ^-^P : jl (jl 

© 

^S"if! j^Ip ^Jl>J! £ji j = j ^»Jlp jl f gji j ^»Jlp = l*o ^jl>J| ^ji j ^»jlp : jl J\ 

. jl l^La JS' Jiaj OlpjA^xJI A*U dJWl OlJt9-Vl jP j^P c v_3 <U**M j-a j^J^- 'I jlS' 131 






1 1 



Mutually exclusive events 2u£LLUJt 4jlJL>-Vl 

£j^J ^_s^*i UjJ6Jc»4 £\^t9 jLiLl« Uk^jl u 4 f j-J JoJ JUL 

{1 <£ } = : J\ iJ ^- ^J-^ V 

. _^>5h £j3j (^jiu LaJes-i £jSj ^1 (f) = fl t jU 



0=^_jnf jlT li^ jLibxo^ c I jJj^Jl jl JUL < |jj 



: Ja^N 

jiii^u j\j <_j 4 f </> = ^ n f jiT - \ 

.^^>v)<a j^SCjJIj ^LsLia ol ^ 4iwJ 4 f : jlj 
j jSo" 4J1 jJiS- '^Oj^o <J\ (^JjVl) diij^Jl -Y 

Jlio 

.1^3 jJljJI j^£>-j)l JlP jj jJfcUaJl JjJiJjJl dJi>-!Aaj JjJ JjUkla ^ *UiM ^j^^ ^ (J) 

. dJbUU ? jUib^a u 4 f jU'joJl Jjs : Dli 

j-^alP Ji 0^>- *U<ii) ^^J^)l JJlaJl jjs JjULjl J^liJl 

. j5<L<iM US' ^laJLj Ji«J AloJl *Uii3 j^aUf- 

{ (1 4l) 4 (0 4O) 4 (1 4l) 4<Y 4(r 4t) 4(\ 4\)} = t 

{ (1 4\) 4 (0 cX) 4 (I <r) 4 (r 4l) 4(r t 0) 4 (\ 4l ) } = 4_J 




jLjUla jU' J^>- iwJ 4 I 
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. Via') u p ajja, ?JlP OJo- 



Probability 



(f) J jj° J\j f OA^Jl JL^f lj>JJ 



(I) j 



(I) J : # 



4Jb J-> 



N>(f)J>. 



^3 



Df-T 



/Ax/oms of probability 




\ ^ (f)J > . 
(^j) J + (f) J = (i_J U f) J : jU J^Ule JjJjo- iwJ 4 I jlSj 



.4JU1JI olJo-SJl y> 4x^5 iAp t+^j ^LsLiJl olJo-S?l cWL^s-V »Ap\-aj (V) <u-L.»J) 

oIj^I i , _>. c V , f (a) J +(^) J J + (f) J = ( Lb U ^ U v U f) J 

Jlio (j^) 

.I^Ap jjJuJl iJ^Jl Ja5-j3j Dl j-ip sJ^-lj rfiUaj C^l- ^ (Jl \ j^> S^iysj aJljUlo olsUaj ^ 4j (3jJ^ (v) 

: 4JWI OIJ^Vl J$" JLw-l Jo-jl 

0 j"* vie jj^U 1" * 1 V ( j- a j'r - ^ vie- jj^U 1" jj> f 

iwJ jl f OJj- 3 £ V iJjJJ (wipLiia iAP jj^ OJo- ^ 

<\ = (.J) j £ 0 cA cV n co c £ c r t r £ \ } = o 



-(f)J--. V = (t) 0 < {r«\} = l 

1 M) 0 



r Jt)j 
M) j 

^ = v n f jS? jiJUia jiij^ £_j £ t ji (3) j 3U0V 

(r) ( v ) J + (f) J = ( V U f ) J = v jl f ^jSj JL^I .-. 

1_ 1_ 1+ 1 
r ~ <\ ~ <\ <\ 

: jfiii 

■ ^ £\^b J\a2>-I j £ <iki>\s>-^ Y i,^*^ 0 £>l-^>-l ^£ u £t Jja 

.OJoJl 11^3 aJj)V\ CjI-Xs-^I CjVLSs-I ^>ia = O-Xs- (jl JUs>-I " ^ 

\ = AloJl «-Lita3 4jj^Jl Oljjs-'ifl £^>- £\^b CjVUi»-1 ^jaj>v« " T 

I=(^u v )J = (f)J jlTiii ( 3 )j v 



(Y)5 



fv I 

n=WJ + (^)J + (v) + 0)J = M)J--- 



£ ~ A 



( C )J + ( V )J=I = (^U V )J V© 

n=WJ + (^)J + (v)J + 0)J = M)J' 

: a»-jI . 4j^>«J1 sj^3 JLis4 *5b J t 2J>\ j-1p «o^>^ e-l^fli { iwj c f } = i_i jlS' IS| (a) 

j = (^)J < (f)Jv = ( v )J jlTisi (f)J I 
MJMOJ* « ^- = (^)J jlTlsi (u)J«(l)J v 

i_s J>[ 4^JU f ojoJJ JaSCJI IojoJI JLx>-l - T 

c r ) j - s = (1 >j :jA 

iJDu«JD| jlT I SI 

( v nf)j-(f)j = ( v -f)jjU 

: niiLi j i/->n v 

( f - * i ) J 4j jL*jU i_^5'l I 

JS' 4j jLuJ U iw-^S'li c j-^Lla ( j-*->-^ > - ^— ' ' f ^1 S3 

(f- V )Jc( V -f)J 

ijDuiJD f jlS' IS| 

( v nf)j-( v )j + (i)j = ( v uf))jjis 





(^nt)j+(^~t)j = (f)j 




(f-^)J + (f)J = (^Uf)J 



>T0 



o 



( v )J.(f)J^j|.,vr =( v uf)Jc(f)Jr = ( v )J 




o-r = ( v ) J.-. 




a- = (0 J 0^ lA^ 
^ + ^r=.,vr:j J 0 ( v )J + (t) J = ( v ut)J.-. 

•,ol = ( v )J < .,\A = (f) J t .,NA =L ^.-. 

LJ = LJ U f .". LJ f '." "Ljjlj 

.,vr = ^r = ( v )J = ( v uf) J 
-,vr = ( v )j , .,ri = (t)J .-. 

(f)j^ J U = (v uf)j^ = ( v )j 



Li j'/^nv 

*Ul3 ij 4 (w9 D f jlS' lit (f) J ijL>- >wfl.jT 



m 



Til 

-,A = ( v nf)J c .,^ = ( V )J , «,Ao = (t) J: jjCi 

( v u f) j = jsVi j^u^vi jl>.i y» vJiyi C U3 ju^i i 

. ,<\o = . ,A- . ,\ + . ,Ao = ( v n f ) J - ( v ) J + (f ) J =( v u f) .-. 

( f - >—> ) J (^1 jl^al .J As~ 

.,\ = .,A-.,^ = (fn v )j-( v )j = (f- v )j .-. 
.,r = .,A-\ = ( v nt) j-\='( v nl)j.-. 

JUi»4j t ( • ,V) iwjlaiJl sljLa ^jj 4JL jj3 JU£>-4 jb ^yb-v^ *Ujl 4^50^51 (J J-*^ ^JjXa ^ 

Jjj ^-JJ-^ <*J ^ ^5 U Jjij Jj& (• , o) Uca J^jjLJl ^9 ejjS JLls4 jlj 4 ( • v_. >L£h BljLa 4JL j3 jj3 

ft&Ix+lt JU1>>VI 2Jb 

' (jj) J = = ( r j) J = ( r j) J = ( N j) J o^j ' {jj ' r j * r j' N j ) = <~* fy:$Jl 

^aiLo JUi>-^A3b J jls 

4--(vj)j= = ( r j) j = ( r j) J = ( n j) J - ^ 



J 



(| S JUJ\^Up3JLP f ) 4- = 0)J+ +( r j)J + ( r j)J +( N j)J = (t)J 0^ 



>YV ^y.l'ilt ^-.l-ill , _ v IILIt v l-,< 



(t)J:jl 



jljis-'^h «uLaP jlj j^floJl j^ ij J&iA i Ap AS- J-a^-a j- 4 j-y^'P jLl»4 ^S- Xe^ju <Lo\ j-ip 4j jS>o ^1 "V 
^Jl jp> ^A>- jl J^***"^ ^ 4*3jji\ ^JIJ a) j ^aSvJ j.^l'..C- jS' jl 1-XAj c «lol j-ip 4JL) __^2J 

Jlio ^gfr 

. 4j ^>wuJl e^SO \ j jl 

jl »\ 1 1 frL^Lo ; Loll *1 ^ A ^~ '• *^J^ 

J-J'O 

CjI j£ I i_a?-j jS^J jLs£>^1 4->^ __j_iJ \ j^aj Lg) 3 ^ JS' jl jJjo Lol jJLp sJcs-lj S £ c_o>^ dJtaP 

\r = r + o + i = (o) j .-. 

jjL>vaJl JjJoJl Las' 4JL*uJl jSCaJ J 

= (^) J ' ^7 = (^) J ' vf = (v) ^ ■'• 



£j^>tdl 


a" 


C 






\r 


r 


0 


i 





(i )) J - \ = (* 1) J = »l <^Li ) ■J1.......3 4j ^swujl S^^Jl j ^a^J jl JLa^»-l 'LuL) 

r A i 



r a v-+o 



(v)J J 



( ^ U lj ) J = <-li^a*u jl frl^Ao 4j ^aPwuJl S^5<3l j jl JLal>-l ! Lt)L> 
<. Ijj-tita \ X (. iXb \ A j^j LjI j-IP 4jpU- jLl»-L) epLs- ^la^»3 4jjUa3l sljLa ^9 c_JLW jli lil^ 

. SpUJl j jSo jl JUki»-l U .oIpL- n • 



jiio 

^jJ^aJUol^l iAP U < j = ( j) J jlTlil ? 

1 iAp U 4 ^7 = o-lSjj jl <•! j»> S j50\ j jSCj jl JL^-1 jlT © 
c~J : £U 

4j jL^la CjU15<la^l ^j<p- .'. Ujl ^hs- '.' 

- 6j S \.. =oxr- = L ? J j^Uo!_^So!iAp.-. ^ = — — =(j)J*-' 1 

f = )-^ = ( C )J.-. ^=G)J + ( C )J = (jU c )Jv V 

if io = (ro + r«)- \«« = ^.iji^i oi^sOi ^ 

— = = (j^) J = «.lji*a s^SOl j jSo jl JLs»-l 'M j\ 
•,A = ^ = f + f = (^)J + ( C )J = (^U C )J 

.,r = .,A-\ = (^u c )J-\=to^u c )J 

k^s- f\^ai j^-^>- u c f jlT IS\ 
: -^>-j\i V"\ (JjL«j 4j^>ti)J «u5<l«^Jl £jl jJl 

Jllo ^ 

: 2uj*$\ OlJo-^fl C>VU2>-I t_^^-l obllSsJlj jj^a]l Ja>- 4jlr0a Olj-a C£Aj XjflXLa ijii 4jJaS O^ajl (Vt) 
. JiVl j^Jj-»^ Jj4^ OJc»- ! llili . JaJis Ijy^s OJc»- t 

^j'.ltll ^-.Itll , i.^ll - v IILIt v i-,< 




. JaJiS eJo-lj ejj^s OJo- f V I'ifjl 

<{(^ t i)) t (i)^^)c(£)^ CL/J )} = f.-. 

x = (f)J MDo 



r ~ a 



^Js- Sjj^s jjjk> ojo- u ; 4^>Lijia ^jl ^> 4j^\j jj^U ojo- f ; 

.Ji^Jl ^^U- ajI^T i j jj^aM iJkp jj^ 3 ojo- ^ :U3U 

jiio ^5!) 



0" 4 0i J*^^ ji 3 **^ ^^f^ Oj^-d 0^ ^J- 1 ^- j^ 5 ^— 1 j^J j^- 4 ^ (_5* 3Jj«M i^s- J j^i>Jl CjJo- 

( v -f) jc( v nt) j t (t) j iaJWioVU^i^jT^ to^jLji ji 

: jl Ji>-^j' AloJl «-L^o3 JjlLdl ^j—JJ^Jl JJU^l j^ 

\. = ( v )j c T = (f)j c n = (o)j 

^ = ^ = ( v nf)Joj^.jv = ( v nf)o.-. 

(v n ')J-(f)J = (v-')Jv 
^ = ( v -f)j.-. 




: aJUI £>\j^\ JU^l jAJI JliJl ® 

tf ^ uJllll guj-LlI Q-JjLqj 

:i*3^M ^-Jjl^M j£3 4^*M s-lyaS < r £\ (\) 

iJ^Jl ^ii^^aj VAV0^11V\ iJjJl l^lp jjXa aJu'Iwi OlflUa) 4PjaJ>v« j» Ujl jJLp Aslk) lj>w 1 

:niuijnx3 ' iiln^ 

.4^jLJl 5^>iJjl) (wASj^Jl I Jja 41»*M <tl*a3 Jia c^jji 
Ol-X^-Vt {y* y& ^yS- ^j' c^jl jJl ^-^l c j\ jjillaJl jl^s-jJl Ji>-j3j J^lJlcOa ^>j-» ijAj *uia3 oJiM 

■ Cj\^o>i\ j^s ^ j^P kijS^S sl^J 4^^J1 «-L^l3 i.^S'l I 



iAP J5$s OAs- .^iy iAP jj^li OJvs- I ^ 

. Jcs-lj ^ j iAP OAs- J X -ij-^J {J* 0 J^-* J^is OAs- ^ 

n V ) J « « (j U _a)J « U f) J © 

^ = (i)J = (^)J'(v)^ r = (0 J \i\ « M J ' (OJ 
.( v )J t (t)J^»U,ro = ( v -t)j t .,T = ( v ut)J 

: jl5j i_i 43^jca Jl<Us4 43b J c4ul j-ip 4>^>oJ 41»P «.lyaS j»o Ot?*^ ^— ' 't 0^ 

: ^A=( v nf)jc^ = ( v )j4 = (f)j 

( v Uf)J© (1)J I 

(Vnl)J © (v-')J ' 

:0-p- 4)^5^31 o is^3 JUki>-^43b J c4ol jJLp 4)^>oJ 4UP i\^s2 j-j'Jo- u <J jlS' b^ 

^U^i^^i .,r = ( v nt)j« ( v )jr = (V)J« -,* = (t)J 

>-l .V^j \ ^j-ip a Jo-lj 4^a o^su <•! jji^a o cs-lijj "I j-ao- i 4jjJl«j SlSLwl* CjI 4j (3j-*-m<2 

:4j ^>t^<Jl 'i^5<3l j ^So jjl 



.I^JlP jjJaJl iJoJl -las- j3j UjI j-ip 6As-lj 4iUaj l^lo V • ^31^ \ 4*i^aj aIjUxa CjUUaj 4P JAJfva 

o l A& 4a-J31 J*2j bJx- © V ^Js- 4«^Ji3l JJL bAP I 
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o j\X ^Js- 4^JjJl JJL bAf- (3 o j V (^jU- ^wJiM JJb taj^p (© 

:4JlsM olj^-^l ^jfi JS' JUki»-l iw-^»-l .sJ^s-lj 6_yjUk^« ijJjj ^laS c£Aj oJjM ^ 

. J5^Jl ^^Lf- S J^4j SJJ^5 J^li OAs- ^ . j^Jj^ ji 3 J^lj 6jj^£i jj^ii OJcs- I 

.Ji^l ^Lp ( j^lJl^la OJo- i ^ ■JJ^' SJt*-ij "bJy^S OJo- ^ ^ 



{j\jS$\j l$UJI Jalai-voJ CjULJI JJUj \ 
y> 4] jAjij £l;jl U^P Jj j ^231 £jj U^P JJL ^1 4jOA*M 4^JiM jj> :( J^SlI) (jjjSl! jfj^J! ^ 

y> J\j 4) y> jj j ^JjM £jj l^f- Jo Jjj ^JiJ\ £_Ujl ^J^J W^P J^' 1^ Aj^JjJI AaJjJI :(dJQJI) ( _ y lc S !!l £»j>JI 

ji ^ial^j V Uu53j l^jl J>-\ J^S lg3 4iS<L«^JI ^j'l jjl AS^jta j5<L«J ^J^fvi :*LijL; in II <L >aJlJI 

4j _^>vJl S-X$) «uS>lswtJl ^JljJl jS' 4P^aJ>v4 jjs iiJIj-ip 4j ^>vJ 41*a3l t\^a3 :(gj|^ill c-Lii) 2". .» II d.Xi V 




AloJl «-Uil3 
JaJis ljc»4j I j^aiP j>J AloJl ( 

.u 41oJl j+a\^s- ^jO> Sj^sLf- ^jJl OJoJl jja : j^J-o ija. \ * 
j^jjj ^. ^ . ' ■■ C - ^1 ^)L>Jl OJoJl jJ> :Jj^."i Mm ^ ^ 

JjjSi\- JL5^I - iUj^l - ^UsM :ol^l ^ oLI^lJI H 

0 = ^_j n f jlT \i\ jUiLxa J ^'^>J1 jl JUL < 

^^ia ^^ia 4^Ux« Ojl^ JaJlSj OjlT 131^ l$jl olAs~l SJljJ JUL ^ 

N>(t)J>. :d^J>>4) j^j f OJ^>Jl JUo^l ^-o— j ^yLJL^ i^p J^-jj t-iDto^jSC) ^ 

N = M)J < 

J + (f) J = U f) J : jls Jj^Uxa j-o'J^ cf jl5j J DoiJ D f jlS' \}>l ^ 



3 jl> jJt j-*^-ta 



Z) u ctwj Z) f) I^j^Ui^Ij jS J^-*ij l^LiU^j 4.fcoUl ojj*£2)l> cj1*x>-VI ^ 1 
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o X$ #-Uafl k_j5'l _£ <_>- ciwJ J iwS^s-^ll oliUaj ^jl 4j (j^S' LSI jJLp jLSliaj (b) 

O^UJl jT ,J 4j>>"51 
.J5A>-^1^>(J>^1 Jl*jSJl>-1j jLSUaJl c~^-< 1 
.J^U-I jj3 ii^p-SJl A*j eJo-lj jLo'UaJl 0*>«- © 

:prlho 

* I J i yS- JJ ^ \jbj[^S>-\ jSCfiJ t ^jly£lp - O^AJl« - ,J^>J j"° ^jj^- 0 aJIoO'' CjLp-J ^plll«]l ^JjL 

jl*Li5 4*3 _p-^J jlj^Lcla el J^S2 Jj^Jl c4^jlj-ip ijj^SJ jJiSsJi 4j^Ai? ^ijta twJtlf 

^ jjj 0 jM CjI jS' Ljl j-ip 0*?w 0 \ Jja <Lo3^aj AISLES Cj\ j£ 0 ^ jX5U (JjX^S ^) 

?JOwU£- *LoiM *Uil3 j^Lp i.XP Li 4ljLw> 4 ^ j ijjJvlySjM jo" li^J 

.dLjL-^ ?«L**31 <-Lil3 j^Lp iAP iwjL^s- ^ JjiLJl ^IJvi^l^l j^->J 
^jjjl jljjJl j^jiM ^.aJ <. jljjJl j&yb\ AoJ 

^jIp 43jjl« JLi»-^43li J i2J>\ j-ip 4j^>^ l3 *Li*3 j-« j^'-^ v ^ ^5 

l^yL U^i Ast^st^a SjL«Jl j^^x) J^"! 

, = f- v < = v -f< = v nK 

:jU Id v jlT lil © 

= f- v < = v uf< = ( v nf)< 




:jU.,\ = ( v nt)j t .,o = ( v )j t .,r = (l)j jiT isi e 
= (Vn1)j< = (f- v )j< = ( v uf)j< 



= (v-t)J< = ( v nf)j< = ( v uf)j< 

^=/( v uf)j^=( v )jc4=(t)j 

: jlS" (SI i«Js Jo-jl 1 
.iwJ D f ^ . jLsUlo jlS Jo- u J ^ 

:4jWl OlJo-^Jl J^a ,_p JUi>-| t_ 1 *J c4»jLJt 5^><-iJ\j 4jjZ>d\ 

:<LjSh o!j^>-^J1 jy« jS' aAp liv^j^ i_j 4»la31 frltis Jioj ll^jjja ^IsCi CO 

.((0 ^ l^Pj^j>vaj V jJlP J j^asJl)) u OJvsdl ^ 

.((Jj^J jL^Joa JjjiwXp ^jlf- J ^/?->Jl)) ^OA^Jl ^ 

.(£-v)J ' %uf)j « ( c n v )j « ( v uf)j< 



.Iji^S liAP- CjIjJLjJ I j jSG jl V .Ojl liAP 



jjl jjb j^\s-J^\ ^ ciwj 4jL>v*2M jjl jJL VI J AAo^aJl jjl jj&j \+as>J^ YV jl Jj>-j l^asw o • j^j 4^»p ^9 QV, 
jl^>«Jl j.raiwJl 1 jju jl JLoJis-1 Jo-jl .UjI j-ip AloJl e jjs 1j^»-1j l^a^Ji ^Jii-1^ .Uto jj^a^tyaJl 
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.4j jlS'jj ojjls- AxJuJ ^gj 4^sUJl J j»-jJl 

jli>v<Jl < jOS>i^\ j jS>o jl JloJis-1 .Xs-jl 
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-1 jj iw£\Sa)\ j^s APj^j>va ^-^J 5 (Jj^-o^ (Jbj^L? J}LJ\ iaia>va Ji«J (b) 

:Jo-jl OljU>-Vl 
.^Lia^jJl 4j>-jjJlj APj^jOI sAJ> iwj^Als iAP- 1 

:^5LJl j ^Svj jl JUci»-l id>\ jJlP ^a-^'i .^^"l tL*J^i lioL* \ £ 

^»lp jj Jlo jj^>- JLls-l j c • , A Ja3 U«J 1 jj^>- JUkl>-l jlS' tl^j^i? Jj^ji ^j^Soj «LujJ»aJl J\jjI>-1 ^3 
.JiVl (Jif- LaJcJi jj*^- JLi»-I (v) . Wi°> JaaUvJl jj-*fl=- JUlg-^ Qj 
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>0> 



J^r1:JjSf!JI>JI 

= £ \^,vl^->va jl JJU jlj 1 • Aj ^v-Uj ^JjJ H 4 A l&jljJLa jbj3 

= l^la iJ^J^ ij^ J^P^ J - "^ ^j^J ^iaiij iLi^lla jljJLjl 4j jL*JU ^ j3 C^\j 

i/f = ^/^Mi 0 

jlT li^ jLiUxa s_J c I jl JlflJ yty 

.j^a = £j-Jl £-lojjl jls j jj 1 Jjo j^jVl ^Ja-J J-**^ £_^> j^ iaiLu 1S| 

ir,r © va,i ? n,r© a<\ © 

V ^ = ^A 4^-lajjlj Ai'Apli jlaS i_a.^'» J ^1? ^jli Jsj^i-vaj <L^jUJl 4s-L*uJl 

(r<i)© (»<y)© (r-.r) g) (r t r) 1 



4j -^>-jl jJ^i 0 Y L^L*25>va jljJLa jlS" lil^ <4_oU Aiiaj ^3 jl ^jjj jJjJ 1 * cH LjfcjljJLa j^jS ^} 



j]l j-^>l& j^> 



4XP j-j 1*3 O / \ • • 4I£- j** <L*s>u^a\ 

: C !^!JI>JI 

^3 Ujfcli^l? C-^J j^ia*?- 4jfl*ul 1 js~ IflJuu <U3 ji? j^ Jjlp ^j>- O \ 0 • Ajj j j ^ \ • • aIV." c >- . ,y>°) 

.l^La JS' ^ JjJl jl JJLa J^-j^i • <^—A • j^la>Jl ^jl? jlS' lils ids>~\j aUq'* 

jjjJl S ij& 4ly£l5>va o\j>olj jljJla Aj-j! .k_^J^3l ^Jlfr 

ro c \ \ 4 c\ c ri c va do c rr 4 rA c \v 4 c ro c rA :aJW1 ^Ji)J J^-Vl ^jJl j ^aVl gj\ >_^l ® 



= <^J jlj Lft^Lj jl_pl U(g''i^->yaj sJc»-lj Alaiij jluj^i^la j"L?^ ^ "L?^ LjfcjljJLa jljjS 

= I SjL-Jl ^wJ'u iwJ SjL^Jl 4£- j_ jlj . ^j* j^>\ ^Js- 

£A i — uli Sj3 JS' jljJU jlj aIsJLj ^j •Lj^-llc ^ j3 sij^lj ^Jo 0>J jjjl 1S[ yty 

OJoJU ^a^. J j^aAP 

jjj^j = £ jlj + -o* = t -o« V + -o» V = S «J jS \b\ (\) 

v © o © r\ © vr\ 1 

: jA l_j SiL^a log) j5^a j*J J.yfljj ^±3 c \ j-f^' j-iJ ^ji^J^ Sjj jljJLa 

\ r r \ 

yt^a = + j-ul - + r SJljJl £ y> \fy 

(r.i-) a (i<r-)© (r- t i)© (i-<r)© 

^jL*ji ^*A Aplfljjlj V AjApli ^1^5 J j^f ^\i"'< a (^jf-^J <Ljl>Jl 4js-L*uJl 

ri- © mi © n © rv © 

:dJlill JI>JI 

^^>Jl jljVj'l Jaa>-j lo l^Ls 4j j^j-; ^y* 3 ^ J^*i (.r^ 1 -^ i5 ^Js- ^=>£ o V> *■*<*>- ^t^J 

.(J j7.ni.Jl Jj«3 ijj SjijJl jljJLa A^-jl .4^a3l 6jj dia^ul jj 
j^loliM ^jjj <^js- j^s (^jlj^l c£\i)l ^jjl ji31 ^jj ^P?'a^ 4nV?'.". a 4l>ou ^JLlK^a Jas- ^jj *j"*>- •^> >5: »i 

.AiLs^f- jljJLaj 4jlj^J^l jm> J^>-jl .a— '10 j-JlJUl 

al>Jl ^jj 4^jli3lj (J j-iJl y>o (_jljVl c4ii2j ^jj ^jJj * * ' Vo < Ao las^jiliLa 4j ^ j5 

lo JcJliJlj JU±M 

aJls^jJI >1* ■ nW a'4 j-i/ Oj^^flj 1 t • • ^laa3 ^Jil-^a Jai- ^j j j$<LJl j»o ^«-^~ ^ > >5 j' 

iw—*^l . j^^" l^**" , ' 1 ^ J / lAjlj>ia 4j j . a" 4I»xjl( i!y>J 1 jZs> V"l * iil^a l^»j5'l ^Jl j^Jl) jl—J 

.l$i5 SJb- _J1 J^Ai- ^ia— jljl APj-Jl 

\^cO t ^ c A<\« t lclc\'c\ t \\<A < V:4JUl^ai3 Ja^jMj^^l ^jjl >T ,..^1 ® 



iLu^LjJI^Innhl .Mill jLla^l 



iJLli J*i1:JjVlJI>JI 



= r ^j\i-s^o+-vj-V = 

SCf-J £a IjO ji? . — lUj' 6j3 Ala— i ^) ^ _j>-Vl »l— iwjiU^J »L_P-*^M JS' ^Ty 

= .JaXU]! ^JUJl «j-1__J1 ^ty 

© 

N • © N 1 © A © 1 © 

.«Ljlj = Jjo Lla>J ^.m.-ajl jli y p/^l 4j j . a" a\^joj V 1 4J. j^j ^^s>- iJ 

or © o£ © 6o © oi 1 



= ^\ V Aplajjlj »^__A dj'Apli ^las ca^aj J jls ^jls ^ J>\2 Jsj^va ^jf^>- 

THl © TTVol © tfUV V) TIXXo 1 

y>(\ A <.o t V t r)^ Ja^jJl (t) 

o© n© v© r© 

4j jl^Jl Jcs-jl OjiiM ^jlp 4jij*P L^L^as-vaj 4jiU diaflj ^ jl jJj-j V^Vl^ "L? Uj&jljJLa j\jj3 

iSj^ 1 . U^Ly£l5"va jljJLa jl C-lo1j j-jji3l j*J 

.j^j^Jl ^J\js^s^\ J-*aj «Ljlj ^5* Joo l \ XX , o ^Uijl j^ ^f^- JaJLu (V) 

CJiJpl lilj ^—\A = iwj I c llasl | jlS' O-oo lj J jydaaj 4jj^l? j^s -^-JJ '^r> aJjIs (j-J-al Ja^>- ^y^ 
^j' Ij jL*JI« Ja»i>Jl ^3 Vjls jj^J jljj'Vl ^ jl C^jjI ■ V;.->Jl ^jlp O \ 0 • l^jjj s-LJi-a AaL>- 

.Uk^lo JS' ,y9 Jjjl A>-jl 

j^aj ^jSj O/^l * APj^J A^jS- ^v^sJl Ijj lils r o/^0 4 nl^T . a 4jj>o«j ^-Jjl 

• 4XP ^ij l^xlaS Ji j ^1 4iL^Jl ^jS> Ui 5i>oJl eUol 



( V )jA^ = ( V Uf)J < ^=(/f)J 

~=(vnf)J© jLiUio jii-j^ v c f © 



s <LJUJt <UJuuVt i . 

^ jL_j ^jjj-j A c \ o ^wJjjLU Ai^as-vJ jjL^aJl 4^JiM y\y 

4IP j^j 4^>Cla ^^alj -s- tA-oU' 4Jl>i£- d^laj S^jljjjl AP j^j A>£aJ ^.JL ' U^a Jas- ^3 l!^>J 
= -s- jlj j 4^aj ijZ3 Jjl) 

= *J\ J^aj ^^asi jlj ^J>\ jj 1 A*J l$J^ il*3 lA)^ ^>" J ^J^- ^■""Ij 

= (s_j U I) J jU D f ^'<Lj\ j_ip Aj^s^J iup «.l^i3 jJjL>- s_j J jlS' \b\ (ty 

" ro > ^lJ x~ r ^ t jjjjj x ~ jU °io c °ro U^Li j-fjjlj 




roU A- Is- Vols- ioU- A- Is- A- Is- To Is- £.0 U- 

\i« © r> © v.- © \ £. - - ) 

^jL*J ^ 4jAp\i J **"N"1 Af-lajjl ^lal) a j^^J <L*jl>Jl 4js-L*uJI 

NoH © !• © A- © VI • © 

aJJ? ^jLj ro = r (r + u -) + r (r - j.) l^l** jZ\sJ>\j1\ ia^ @ 

7T\ • © TlXo * nx © 1 

.Uk^lu 4j As-jli SjiJl jJl£- l^i^a5>v« Ojl^ 1SU ^Jj-j V <.! UkAjljJLa jtijS 

.^—Vo 4iL^« 1^*3 j^Ui <*Jloj j^jl ^>VV , 0 p^laijl ^ JaJLu 

j^j^l ^la— JAP ^-*^M ks-j^j 1 

^ ^oJl Jais-j • , 1 = \^f^ ^j* 3 ^^ ^s^" (J*^°^ t5 J ;i *^ <5 (_s^ *>■ O A < • ^»-~^ 

^»j>Jl ^ylp jl^uJl Jj«i ijj BjjjJl e jjfc jIjJLo A>-jl .^Jisl S^S ida^l ^> jjl jj 

>00 ^j-.ltll ^-.Itll , s.^ll _ v IILIt v i-,< 



If. i^jySCdl iJjJl Jis-jJj LjI jJLp eA>-lj 4iUaj ^ ^)\ \ ^jjyij 515 U^o oliUaj ^ Aj JjjJiJ^s (\) 

:JLL J*$1:JjVlJI>JI 

V V ^ : JjsIjjJI) ^sJl ^jifr SjjjM jJ'G iJL>0o y>y 

= 5i>if- jU eUoVl ij»&> jj'i A*j A Oj-t^ls Cj/^ \ • 4c£js- >>- ^ Jo 

t jif- ...•>■ j^j twjiU^Jl 3j3 (wisjii 

= (t)J jU jLsl^ jl5j^ v ' ' 'I = M J 4 = (v u f ) J © 



jA £ on £ \r £ r £ rA £ \n £ ro : ^ Jsu-jji (r) 
Hy 3 n © v. © va © 

Afrlajjl ^ . AjApli ^iaJ J Ju~>- ^jLwi Is* j><^\ \f) 

^ ^S' jjl j^l (_j9 -^f-J^ - j^ 1 - 0 ^ (.f^^J j- 0 ^ojo \ 49^1? C-JUj • aJ^Lj uLa> Ja^s- 

^lasj <£js- «.Jo jjl 4^jli3l J^li- V"\ 4iL^o ^ias lili oj15 eUol ^9 4nfc;» ^f^"-; ^-^ uS r -Ip^d 

. j-« ^ <-^s~\ j>- 5jli)l J^U- *-0l 

>01 



:«I^IJI>JI 

^vCnM Jj3^ Ggj) JaaS sJ^s-lj 4j1^5' 6i> 1 
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